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OBJKCX: 


The object of this report Is to present a simple, rational 
Mthod for determiniag the Tslae of design loads to be used for 
airplane horizontal tall sorfaoes and fuselage tall struetures. 

IgTRODtTCTIOH ; 

Inrestlgation establishes the fact that the design leads 
sought, must be determined from two distinct conditions of flight. 
The basio assumptions ssade are: 

(1) That the dire condition at terminal reloclty, or at some 
limiting Telocity, depending upon the type and serrice expected 
of the aircraft, will design the front spar of the horizontal 
stabilizer. 

(2) That the abrupt pull-up condition from some limiting 
Telocity, depending upon the type and serrice expected of the air¬ 
craft, will design the rear spar of the horizontal stabilizer and 
the elerater. 

These assumptions are ooneluslrely borne out by an examination 
of the pressure distribution tests conducted by the N.A.C. ., upon 
the tail surfaces of the ?6C-4 and PW-9 airplanes. 

Mere speeifioally then, to arrire at a sucoessful acoemplish- 
ment of this inrestlgation, the following determinations must 
be made: 

(1) A reasonably simple and rational expression that will gire 
the tetal normal tail load upon the horizontal surfaces at the 
particular limiting dlrlng speed specified for the type. 
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(2) A distrlbatlon of the neroal tall load foand la (1), 
in aaoh a manner aa to impose a oritioal loading on the front 
spar of the horizontal stabilizer. 

(3) A reasonably simple and rational expression, that will 
^iTO the total normal tall load apon the horizontal sarfaoes for 
the abrupt pall->ap oondltlon, at a partlealar Halting dlTlng 
speed for the type, from whleh the abinipt pall>ap shall be exe> 
eated. 

(4) A distribution of the total normal tall load found In (3), 
In such a manner as to impose a oritleal loading upon the rear 
spar of the horizontal stabilizer. 

A special effort has been made In the compilation of this 
report, to include all pertinent calculations and references, 
in order that the results attained may be substantiated by the 
material to be found within Its ooTers. fhese data and compara¬ 
tive calculations are contained In the ^ APFEHDIX'^. 

DIJCTJ3SIQH ; 

Dive Condition ; For the purpose of determining the total 
normal tail load, oaloulatlons were first made upon the F&C-4 
airplane by the method set forth In A.P.M. 1061. A limited amount 
of basic data necessary to the determination of the normal tall 
load were available. In point, stagger, relative wing efficiency, 
and equivalent monoplane aspect ratio had to be determined, the 
calculation of the tall load was, therefore, extended somewhat 
for this airplane. But granting this extension, the Impression 
received was to the effect that the determination of the normal 
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tall load by the method of a.S.M* 1061, mms ezoeedlogly laborious* 

And haring in caind the speoifie purpose of this Inreatigatlon, 
to wit,- to attain the desired results by simple and rational methods, 
the i&restigation naturally prooeeded to the study of means by which 
sueh simplification could be brought about. 

The If.A.C.A* Report Ko. 307 "Pressure Distribution orer Tail 
Surfaces of FGC-d Airplane", specified neither the test weight of 
the airplane , nor the C.G. location* Zn order to make a precise 
comparison between calculated tail loads and loads obtained as the 
result of actual flight tests, the tail load calculations for the 
F6Co4 airplane were repeated. The gross weight and C.G, location 
for the first set of calculations, were assumed to be those correspond¬ 
ing to the fully loaded condition* In an indirect loanner later in- 
forzsation was reoelTcd , which indicated that an airplane with a 
gross weight and C.G. location different from that of the fully 
loaded airplane, had been used in the H.A.C.A. tests, and these 
Talues were employed in the second set of calculations on the F6C*4. 

It was the comparison of the results obtained in these two sets 
of calculations, that shed light upon a possible simpllfioation of 
the tail load formula giren in a.D.M. 1061. The results indicated 
that near'sero lift’ for the airplane, the Talues of Ky agreed 

almost absolutely, for the two C.G. looatlona. 

Comparative calculations of Kj| o.g. ^ben made for extreme 

C.G. locations, and the results plotted in Fig. tt» The curves 
showed that very wide ranges of C.G. location, effected but slight 
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doXdw xcf Bn&em lo xdudB odd otf Aotosociq noid«gX#8»vnX srid 
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<-nX tcedoX lenaum iooilJbal no nl .aoidiJbnoo IjoIiboX x^Xol odd od saX 
a ddX« enBXQ*xX8 ns dsdd X)odsoXi!>nX doXriw , lioTXooorc osw noXdsartel 
XXXbI odd lo dsdd sortl dnotiollXfi ncXdfiooX .0.0 X>cs ddsXow ooo^^ 
eoodd i>ns ,edeod .a. 0*/.*K odd aX lieex) neocf ibori ,oasXqr[Xs l>o£>soX 
,^-OdX odd no onoXdsXnoXao lo doo Jbnoooo odd nX ftexoXqmo o’xok booXst 
odoe owd osodd aX JbooXsddo edXneott odd lo noeXxsqcoo odd osv dl 
lo noXdsoXlXXqMXe oXdXoooq s noqn drigXX Xiode dsdd ^onoXdsXneXso lo 
fiodsoXJboX odXxieox oriT .XdCX .K.a.A nX noTX^ oXnaiol fisoX XXsd odd 
Xsotc^s lo ooiiXbt odd .oaBXqiXs. odd 7ol 'dlXX otcox'xson dsdd 

• onoXdsooX .0.0 ood odd rtol .xXodaXceds doofiXs 
ono^dxo rtol oJbas nodd oiow lo oooXdsXooXso OTXdsaoqaoO 

sovrtxio od? • •sXX al LoddoXq edXnooa odd fins .sncXdsooX .0.0 
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ehanges in the Talae of o,g, ^or the asaal range of C.G* 

leoatlon employed In aotaal design, the change In Kn a.g. would be 
auoh smaller. It was then decided that the airfoil moment coeffi¬ 
cient at zero lift, might well be enployed in the tail load formula, 
instead ef K|| * which is determined only after lengthy oalou- 

lations. The agreement found to exist, by reason of using the ralue 
of % of the airfoil at zero lift, and of using Kjj for the 

airplane, upon the resulting tail load, was pronounoed "good". 

For the F6G-4 airplane, oalculations by the method of A.D.M. 
1061, gave a tail load of 925 lbs. at 247 m.p.h., as compared with 
468 lbs. at the same speed recorded by actual pressure teste by the 
N.A.C.A. The calculations give an average tail load of 28 lbs. per 
sqt.ft., while the average tail load by actual flight test is but 
14 lbs. per sq.ft, fhe (^Iculated normal tall load for the dive 
condition at termiiuil velocity ef 286 m.p.h., would be 1240 lbs., 
or 38 lbs. per sq.ft. The normal tail lead at 286 m.p.h. determined 
on the basis of aotual flight test at 247 m.p.h., would be 630 lbs., 
or an average loading of but 19 lbs. per sq. ft. Since this load 
would correspond to a design oondition, it appears that either 50^ 
of the oaloulated normal tail load is borne by the fuselage, or 
that pressure tests recorded low readings. It can hardly be dis¬ 
puted that 38 lbs. per sq.ft, is a mors reasonable value for design 
load, than is 19 lbs. per sq.ft, for this type of aircraft. 

It is unquestionably true that a considerable part of the total 
balancing load on the tail will be borne by the fuselage. It does 
not seem likely that as much as 50)i would be so borne, however. 
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Ibe fora of tbo partloalar fuselag* aft of tha C*G« would bo a 
gorerning factor* At thla point the eonoluaion must be drawn* to 
the offoot that the aotual normal tall load borne by the horlsontal 
tall area* le at present an Indeteralnate quantity, and will remain 
aa suoh, until a vast amount of pressure distribution data, ooTering 
both fuselage and tall surfaces on a large number of airplanes, is 
at hand. The oaloulated normal tall loads, therefore, will always 
be approximate and oonservatlTe In varying degrees, on various 
airplanes. Then too, the results obtained cannot possess greater 
preoislon than the basio airfoil data, and these are not in close 
agreement. 1061 gives a tezminal velocity of 312! m.p.h. 

for the PiV-9 airplane. For this sane airplane, Gottingen tunnel 
data, which formed the basis for P#-9 computations, by the method 
of A.D.I!. 1061, contained in this report, gives a tenninal velocity 
of 330 m.p.h. The issixiQam normal tail load as computed in a.B.IT. 

1061 is 1480 lbs.; this difference in terminal velocity alone, would 
result in an increase in tail load to 1660 lbs. It appears, therefore, 
that any attempt to calculate with precision, the actual normal tail 
load upon the horizontal tail surfaces alone, is of academio interest 
only, and a fruitful souroe of wasted time and effort. However, if 
with a reasonable expenditure of time and effort, a value of the 
design normal tail load can be oaloulated, which will form a basis 
for tail surface design, it might possess some virtue. A method for 
determining the value of the design normal tail load by an approxi¬ 
mation to ths method indicated in a.D.M. 1061, has been evolved in 
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\tfXooX»v XanXmad a bbyX^ .iacqai sXdX oX deaXa^coo ,XuOX.!t.G.A lo 
.li.CI.Xw aX dedxjqmco b£ dacX XXad Xamioa eiantXxaffl adl .d.q.c OSS lo 
dXacw ,BnoXa '^dXocXcv Xcdis^iaX oX aouMallXX aXdX ;.8dl C8M sX XSCX 
.nole’xsdX .BXBsqqa XI .sdX OddX cX £aoX XXaX nX ftsasYOCiX na nX XXdsrt 
XXcX Xftfnon XaoXoa sdX .noXEXoeaq dXXw eXaXjJoXeo oX XqssoXXa \as XariX 
X89*ieXnX oXisadaoa lo eX ,9acXa ssoiAadB XXaX Xr4aocX*xod adX aoqd X>aoX 
IX , 78 T«woH .Xrxolld btw a&tXX daXaaw lo botdob XdXXirxl a X)fxa .xXbo 
odX lo odXav a ^Xiolla baa saXX lo didXXXoaqxa aXdBnoaaea a dXXw 
BXesd a Kiel XXXw doXdw ,XiftXftXaoXao od nao daoX XXaX Xaaicn nsXftftl) 
lol dcdXoK A .obXiXt bbiob esoBseq Xd^Xa XX ,a^X«aj> eoaliBB XXaX 10 I 
-Xxciqqa na daoX XXbX Xicion o;gXtftX> ftdX lo axiXav odX sfiXnXaieXal) 
hX deYXoYB HBBd Bad ,XdOX .tt.G.i cX dBXaoXdaX X)odXeK ftriX oX aoXXaa 


6 

thia report; and so far as oonparative oaloalatlona hare prooeedcd, 
reasonable resalts hare been secored. 

The expression for normal tail load aet forth In A.D.M* 1061 
la as follows: 

Hormal Tail Load»K^ x x C * T*” 

"5 

It is proposed that o*s« replaced by airfoil at zero lift, 
and that V be eqi^l to the tnaxlmom limiting diving speed for the 
partloalar type of airoraft ander oonaideration. For the paraait or 
fighting, attaok and training types of airoraft, V will be the ter¬ 
minal Telocity of the airplane as glTen fro® the following foraala; 

Y b=\| X <? 

The origin of thia formala ia anXnown. Valaes of terminal Tclooity 
for varioaa types of aircraft have been oompatad by the above foraala, 
and also by the drag formala, M oos 90*= Kjj A.j, 7^ 

Phenomenally close agzreement of valaes of terminal velocity, calcu¬ 
lated from both these formulas was secured, and the comparative results 
hare been set forth in the ’’APPSKPIJC'’ to this report on page 75 . 

The employment of the power absorbed formula for terminal velocity, 
obviates the neceasity of first determining airplane • 

For the purpose of calculating design normal tail loads, for other 
than the single seater fighter, attack and training types, limiting 
velocities have been proposed, and have been set forth in this report 
in "RiSITLTi”. 

The use of tiie zero lift airfoil moment coefficient, ia the formula 
for normal tall load, with velocities less than terminal, ia an approx¬ 
imation; bat since at very hi^ speeds, great changes in speed are 





,£s£seoor[Q otbiI Baoi^al^oliso 9Ti#£rc«qiBoo sa aal ee liafi ;^ioq9‘x sJtdl 

•l>9T[}oe8 n99tf 8Tad edla89*x eldsnosat? 
IdOI .X.CI.A at tiirol: i9u brncl Itsi tasnoa nol aoi889*iqx9 8iiT 

:8woIIol 88 Bl 

Y X 0 X X bBoJ IJtaT I*aaol 
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,allX 019S a* lioliiB x«f X)9oeXqn ecf j.X ieiii isecQonq si #I 

aria nol X>98q8 aaivif) j^niaiciiX aamixsm sda o# lojpa 8(f V asda Ass 
1C iisiBiJjq eda .nciaBt[8.&i8aoo rcsJbnx' aianoniiB lo eqxa ^eXuaia^sq 
•7 8a 8da 8d XXiw V «ai£797i8 lo eoqx^ Sninis^a Jbas Xosaas ,sniadsil 
ifiXjDcnol ^niwcXXol tda cso^l aart^ bb aamlqilB eda !tc xaiooXsv Xscia 

X xaaY jjT 

.q.II.E X xiMi X fiVii 

xaiooXeT tBctaisi lo scvIeV .nifccny.nx: ei bXb£7o^ clda Ic cialao ©dT 
,8 Xbcto 1 evotfc od? Jbsauqfico rioed evcd ilBioiie Ic eeqxa ex;ci7«T 7ol 

a^ ^ ,aXx,«7cl eda xd ceXa to* 

•xjoXbo ,xdiooX9Y XBaxei79a lo bsaXsT lo aneces^^B 98oXo x-^l^®<^^dB9df 

BaXi)897 8Txa87Bqooo sda t)aM ,X97xio98 ssw BBXxjsntol Bseda daod C07l XsasX 
• t&Bq AO aaoq&7 aida oa "XICIHc.^'Lh.'' eda at daaol asa nostf sTsd 
.xaiooXev XBXiici79a 7ol sXximol. Eeo’acsdB 76Woq eda Ic ansffixoXquiB sdT 
• j[X ouBlqiiB ^niaioiieict) taitl lo xaXeeosea eda Bciatyda 
-xeiiio id ,ef>£oX Xiea Xbaicb csisa^ ^aXaBXxioXfio lo stoqTaq eda 7oY 
^^fliaXffliX ,Boqxa ^QiaiB^a XiBc AeBaae ,78ad%il 78aB88 eX^aXt eda iiBda 
aaoqea siria at da^ol aes need by ad das ,Jbeeoqoaq need eYsd seXaiocXeY 

fll 

bXxxaoI eda at .aneioilleoo anencQ Xiol^iB aiiX 07 es eda lo eex) edl 
-xo7qqB SB 8i «X8aiK7ea aeda seeX seXaiooXeY daiw «dBoX Xisa Xscacs aol 
878 Aeeqs at ao^aetio iaai^ «8i>88qB d^id x^by im aoois axid ;aotiaaLt 
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aoooapanled by ali^t changes In angle of attaoic, which are accooi- 
panied by corresponding small changes in , this approxima¬ 

tion can be 

The distribation of the noroial tall load was worked oat from 
V.A*G«k« pressure distribation data on the FoG'-A and Fjr-9 airplanes, 
and an expression for design load in lbs* per inch of ran, for the 
front spar of the horizontal stabilizer has been eTolved* These 
data will be found in this report under **RESITLTii'*. 

Pull-ap Condition : The Rhode formula for the pull-up condition has 
been examined, but since its application in its present state of 
dsTelepment, is limited to the fighting type of aircraft, another 
Tlewpoint was aseumed. It appeared that the most severe loading on 
the horizontal tail surfaees for the pull-up condition, would be 
the arithmetic earn of the normal tail load that existed by reason 
of the dive condition, at the instant moTement of elevator was begun, 
and the normal load imposed on the rear spar, by reason of the in- 
olination of the elevator at an angle of 25*• This assumes no loss 
of velocity and no movement of the tail to a new angle of attack. 

So much of the tail load as existed by reason of the dive alone, 
is calculated in a manner similar to that described in the fore¬ 
going disease ion on design load for front spar. For so much of the 
additional load imposed by reason of the Inclination of the elevator, 
it was assumed that the elevator is a flat plate inclined at an 
angle of 25* to the stabilizer. The viewpoint herein taken, offers 
the simplest possible method of attack to the problem of pull-up 



-moooB rxB rloixlw lo ol 6«sa«ilo xf^ bBlaaqmcooji 

•jsmlxo^qqB »td;t , ]^rS ni ••^aedo XXfiiaa saX£aoq8er[*xoo 'id £aXn«q 

•£>«XlXd8Bt ad aso cold 

aonl iuo ^dJiaow sew X)fioX Xlad Xcsnoa add lo aoXdjQdXadaXi) adT 
.caxxBXq^Xa add no sdaib aoXdx>dX*xdBX£> arcBeeatiq .A*0*A*fl 

add *xol ,0X17 lo dooX 7aq .adX oX £bcX o^^XaaXi 7ol ooiaaa^qza ae Mm 
•sadT .JbaTXova naad aad aesiXidade XadnosX^cd add lo zaqa docal 
• zaiioxi d7oqa7 tXdd nX fioool ad XXXw adaXi 

Bad ooXdXXiflco qxi-XXxiq add id aXoAZol a^odH adT ; noXdX^ooO qo-XX.o'X 
lo adcda dcaea^q sdX nX noXdaaXXqqa adX aooXa dod ,X>aaXmaza oaad 
aaddona ,dl«707XB lo aqxd snXdd^Xl add od XadXcXX aX ,daaflqeXaT8X> 
oo soXXiaoX aaeraa daoa add dadd Xiaaaaqqa dl .^aomasa aav doXoqvaXT 
ad BXxiov ,noXdXJ!iaoo qo-XXoq add 7ol aaoalTxia Xiad XadoosX^od add 
aaeaa7 dadaXxa dadd XiaoX XXad Xamioa add lo mia oXdaaddXva add 

na^ad aav ^odcvaXa la doaaiaToa dnadaoX add da ,ficXdXibaoo arXi^ add la 
-oX add lo aoMMMi id «7aqa imoi add oo £aaoqaX JbaoX Xan^oo add Xina 
aaoX oo mmovmmb aXdT • dS lo aX^oa as iM ^odaraXa arid lo ooXdaoXXa 
• Jloadda lo mI^bm aao a od XXad add lo daafflaToa on Ma idXooXaT lo 
,onoXa btXX) add lo ooaaa*! id LadaXxa aa XiaoX XXad add lo riaxia aS 
-azol add oX XiodXaoaaXi dadd od zaXXsXa iMaaam a aX XiadaXooXaa aX 
add lo rioxiM os 70*9 •7aqa doo7l 7ol XiaoX o^XaaXi ao ooXaaxiaaXX) ^oXoa 
70X078X8 add lo ooXdaaXXooX add lo ao8aa7 id XiaaoqaX XiaoX XaooXdXXiXia 
oa da XiaoXXooX adaXq daXl a aX 70daTaXa arid dadd Xiasmaaa aaa dX 
87allo .oa^Iad aXa7ad doXoqwaXT adT •7asXXXrisd8 arid od dS lo eX^oa 
qa-XXaq lo naXdo7q add od riaadda lo Jboridaa eXdXaaoq daaXqaXa arid 
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loads, and ao far as the inreatl^tlon has proceeded, gives good 
resalts. It will probably be received as onsclentlflo, bat seems 
to retaliate with the vlrtaes of simplicity and good resolts. 

Saoh a formala permits of the introdaotlon of the two most esssntlwl 
variables for the pall-ap condition, viz., the elevator area and 
the speed at which the maneaver is exeoated. it only remains then, 
to establish limiting abrapt pall-ap velocities, depending apon 
the type ef aircraft and the type of flying to which the aircraft 
may be expected to be subjected* This has been done, and these 
limiting velocities appear under the caption "RSStJLTS^, in this 
report* 

These proposed limiting velocities were plotted against lbs* 
per H*P. for a large aomber of airplanes, and it is interesting 
to note that distinct types grouped themselves together, along 
a continuous contour, with the exception of the training plane 
group* It is felt that a reasonable limiting velooity for that 
type should be about 160 m*p*h* It appears that limiting velocity 
for abrapt pull-up, is a function of lbs* per H.P* 

The distribution of the tail load for the pull-up eondition was 
omde in accordance with R*A*C*A* pressure distribution data on the 
F6C-4 and PW-9 airplanes* Expressions for loads in lbs* per inch 
of run for both the elevator spar and the stabilizer rear spar have 
been evolved, and appear in this report on Fig* Z * This is as 
far as this analysis could bs oarried, since the running load on 
elevator is eupported by the elevator hinges, which in turn, impose 
concentrated loads upon the rear spar of the horizontal stabilizer* 


£00S 88713 , £)8l)8800*xq BAd aoltf 83l#B8Tfil add B£ •xbI OB bas ,8£)£oI 
8 S 1 S 88 dx}d ,ollldaaloeiu} ba J^aTlaaon td x-^cfAdotcq XXlw dl •edXiieB'x 
• BdXDBB^ ItooB fiflA 8 lo BSAdrclT edd ddlw adAlXAdei od 

Xsldfleesa dcom owd Bdd lo aoldox}I>ondnl add lo cdlanaq AXAsnol a doA8 
JbfiA fiaaA aodATtXa add ,.s1y ,aoldll>aoo q^-XX^q add 7ol eaXdAlaAT 
,aadd snlAffiai dl •£>8dx)oaxe el *xa7AaaAm add daldv da £aaqe add 

Qoqa ^alMaqai) .ealdlooXaT qx.'*XXi}q dqmda ^nldlealX delldadea od 
dlfi^o^xla add doldw cd salxXl lo aqxd add bao dlartoxlA lo aqxd add 
asadd Jbaa ,aco^ naad aad eldl .JhadoaCdiie ad od Jbadoeqxa ad x^ 
alrid nl aoldqso add ‘xal>ax) xeaqqA ealdlooXaT ^aldliilX 

•d^oqax 

• adX dsfllASA laddoXq axaw ealdlooXav ^aldlmlX liaaoqoxq asadT- 
3 £ildc 8 xadal el dl baM ,eaaAXqxlA lo aadcac a^aal a *xo 1 .l.H xaq 
gncXA ,xarida 3 od eaTXaeaadd taqao^s eaqxd doaldsi^ dedd adoa od 
aaAXq sclnla^d add lo aoldqaoxa add ddl« ,xjx)daoa BACJualdnoo a 
dAdd xol x^-t8oXaT ^aldlailX aXdAnoeAax a dadd dial el dl .qaens 
XdlooXaT 3 flldlnlX dedd e'zaaqqA dl .d.q.m OdX dacda ad Macds aqxd 

laq .edX lo aoldoaal a el ,qa>XXaq dqaxda nol 
BAW aoldll>aoo qa-XXaq add xol IiacX Xlad add lo noldadl’xdBll) adT 
add ao adefi acldadlxdeli) axaseaaq .A.O.A.ff ddlw aoaalxoooA al at ad 
donl 78q .edX nl etaoX xol enoleeaxqxa .eaaeXqxlA Ma 

ATAd %aqe laax xaslXldade add Ida lAqe aodATaXa add ddod xol oaa lo 
aa el eldT • •sit flo d*xoqax eldd al xaaqqA taa ,taTXo7a naad 
fie tAoX s^dnoax add aonle ,I>al*xxao ad tXaoe elexXaaa eldd bb xal 
aeoqial ,axad ol doldw .easald aodaTaXa add x<^ tadxoqqae el xodaTaXa 
■xaslXldada Xadaoslrtod add lo xaqe xaax add aoqa etaoX tadaidaaoaoa 


9 


R«ferring to Fig* ^ , it would be nore oonserTablTt to oonsider 
the load on the leading edge of the stabilizer equal to "w" , 
instead of » sinoe siioh a distribution would impose a sore 

serere load on the rear spar. HowsTor, the distribution made in 
Fig. 2. is in aooord with the aotonl distribution, giren in the 
S.A.C.A. Reports for the tail surfaces of the F6C-4 and ?W>9 airplanes. 


ne^lsaoo eTl^fiTisecoo •'zcoi ed J!>Jj;}cv il , od saiTialeS 

, ’*«" od X££p» *x»slXXdfidi tfld lo e^Le ^oiliittX add aa ££oX add 
ettocB M aeoqai: IiXjdow BclditdX'xdalfi a dona aooia , ’^wS” lo ^aadarxi 
fli atea aoXdudirxdaii) add «aaTewoE .aaqa tcaai add bo l>aoX aicaTas 
add nX aeria ,apldBdXii[dalX> Xjuidoa add ddiw Mooafi fiX tX •igXt 
.aanaXqaXa Jbaa add lo saoslaBa XXad add <xol adaoqaH .A.O.A.E 


mm.. 

m 
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DXSIGiy WOKf.g, tail loads for mOUT spar rorizostal 

STABILIZliR; 


Paraait or Flgtitlag Alrplanta ; 

Dealgn normal tail load is that imposed bj terminal rclooity 
condition. 

Ifonal Tail Loads K„ x A., x C x V* 

Mo * ^ t 

where, Airfoil Kjj at zero lift. 

3 Wing area. 

C “ M. A. C. 

d 3 Distance from C.G. To rudder post. 

^ t°l | ^^x ^ y 

1(275 xynu^x * B.H.P. 


Attack Airplanes ; 

(As above) 

Training Airplanes ; 

(AS above) 

Cargo and Bombardment Airplanes ; 


Design normal tail load is that imposed at a limiting diving 
speed, which is determined by the character of flying required of 
the type. The proposed limiting diving speed for these types 
is 200 m.p.h. 

Ifornal Tall Load = K^^x x C x v’* 

where, Vm Limiting diving speed, which is in tom equal to 
maxlffloa allowable diving speed, plus a reasonable 
margin of safety. A 50^ margin of safety is sug¬ 
gested, thereby giving an allowable diving speed 
of 162 m.p.h. 

Limiting diving speeds established at this time, should prob¬ 
ably be increased from time to time, as power is stepped up. 

















HAT ZLmon KOI2X0 


JATlCSIfiOH £g/.OI 

:fl5rSIJiaAT8 


; e»aBlq*ilA inltfxial*T io Jlxjsicc^ 

^tflooIsT ijBaitBrcsd xd I)»soqeii si £boI Ils^ lanoa nslveC 

.aol^itaoB 

X 0 X X jjX fi«oI IIbT Icffiol 
• o'xes #s ||X XlolxiA «»x»riv 

• fisxB aoJtt 

.O.A.Iil 0 

.^8oq -1 •O.O coil soaB^BlO X> 

^ XBB^ j V 
• SL»H»£ X yam X CVS 

; 88gaXqiiA toadik 

(»YOdfl 8A} 
: a8ngXqiiA> ^nlniaxT 

(sYodfi eA) 

; e8aBXqilA ^ntraMadaoe X>fl£ osybO 

^alrtb b tfa Xiseoqmi bX fiaoX XXb^ Xbsixcc aaXsBd 

lo btUBpoi snXxXl lo 'XBXoBgarlo edit xd b9altn9i9b Bi doiiiw .JbBtqB 
SBq^X esedd lol JboBqB galTit ^alilall X>BBoqogq tdl .tq^d arid 

•d.q.ffi OOS si 

V X ^ X X fisol XXbT Xflcnoa 

od Xsapt anud nl si doldw ,X9oqB ^alvlb V .©riBriif 

•XdBnoBasi s eaXq ,l)«BqB salTli) BXdawcIXa KualXBm 
-SJJB Bl -^dBlfiB lo fllSTtBO ^6 A .XdBlBB lo nlsiBCi 
l>9BqB saiTll> 9ld£woXXB as .tsdeds 

.ri.q.n SdX lo 

-doiq tIoodB , 9 ali sidd #£ bedtlldedts xboaqs ^alrib ^aidlmld 

• qv Xtqqt^B bX xbwoq bb , 9sXd otf BoiXd coal ttsaegoaX Bd ^Xda 
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DSSIQN TAIL LOAD »=*OR A3R7PT PtTLL-7P CQgDITIOJr ; 

Oynamla Tall Load sjfornsal tall load at limiting pall-ap Taloolty 

for diva aondltloa 4 down lead dua to Inollna- 
tlon of elavator, oonaidarad as a flat plata 
Inolined at an angle of 25** • 

Dynanlc Tall Loadsa(Kjj^ x A„ x ^ x ^ + (.00202 x Ae * Vila I 


Darivatlon of foraala; 

The aymtols appearing In ao aaoh of the formula as detarmlnaa 
tba normal tall load dua to tha diva, are tha aama aa have bean 
daaarlbed here to fore, for the dive condition. Is the design 

limiting velocity, which in turn Is aq.ual to the allowable abrupt 
pull-up velocity, plus a reasonable margin of safety.Tha a8slgn> 
nant of for any particular type, will depend upon the service 

expected or the airplane. ^^^el*ra.toT area In 8q..ft. 

P^ 0 <»= *0032 X ^ 

^ 25 * ^ 7 

P90" 

^ 26 * ~ * ,0032 X A 0 X 

Down load due to inclination of elevator 25*= 

.7 X .0032 X Ag X vJjjQ 3 C cos 25 *as .00202 x Ag x 


Lxamples; 

F6C-4 Airplane : 

For this type, limiting abrupt pull-up velocity assumed to be 

XSO QwPalla 

Dyaamio Tail Load = (.00021 x 252 x 190’') 4 (.00202 x 14.8x 190’') 

= ( 669 + 1080 )»1749 lbs. 

Average loading- 1 7 4 9 ,5a.i4q.ft. 












:IIOI'PICnSCO ‘lU-IJTH TME/. flO^ CTAOl HAT ?[OI£Sa 

\^it>oIeT Qxi-IIx}q is b^ol list lataroK bmol Ii«T ol«iBax<^ 

•calXool 0^ •ssb b»ol amob • actilbaoe srlb lel 
»;}BXq ^bXI b sb JC>Brt8l)i«£ioo ^^o^btbXb lo aoX^ 

• dS !• bX^hb afi ^b f)BaXX8aX 

( ^ t' ^ SOSCO.) - ( 2,xxV x 2 x x ^X) IjboJ XXbT olfflBUxa 

cBlcfinoT le coi^BTlrcBa 

• •aicTTd^aJ!) bb BXxja’xcl lo eiojja ob qX saliBBqqB aXocfoxB sflT 

fl»9d BTBd BB BflIfiB 9di 91M «BTX1> Bli^ oS 9X}b bm£ X 1b^ X BQ^Ba Bfld 
n^iBol) Bfitf Bl £jxx^ •RoXdXX>aoo 8ril> edd lol,B^olodo^sd AsdiiBBSI) 
^qiiadB eXCfBwoXXa eBd od Xaupe sX anvi nX doXdvr .xdXooXsT ;^XdXaXX 
-agXBBB 9dT.\d9lBe lo aXsaam 9X(fBaoBBoi; b BrXq ,xdXooX9V qj3-XXx>q 
9oXTti9B 9dd aoqx) Xiaaqal) XXXir « 9 q'^d aBXooXd'XBq x^b 7g 1 g^x^ daBffl 
• dl.ps nX B9aB lodEToXo ^ . .saBXqiXB odd lo X>9do8qx9 

nixV * 9^ * SSCO. 

V. 

fflXX^ * 9^ * S5C0. X V. 

dS lodsToXa lo aoXtfBfiXXocX od oxti) tfioX mwoQ 
gjXx^ * 9A X SOSCO. es BO® X gjxx^ ^ 9A x S£ 00 . X V. 


as*^ 

oe*! 

as^ 


;B 9 XqiBBx 3 

l OflBXqiXA 

98f oX ^93111889 x^XocX9V qjD-XXjoq ^qxjicfB ;^aX^XaXX |9qxd BXd# *io^ 

•d.q.Q 09 X 

( oex x 8 ,>x X sosoo.) - ( cex X ses x ^2^|jX xscco.) aboi xxbt oXnBn^a 

.Bdx mx ( 080 X - edd ) 

.dl.pB X.ea »nXX)B©X •bbibta 
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DBiSIGH TAIL LOADS FOR ABRUPT HTLL-UP C0BDITI03J; 


F<f~9 Airplane; 

AS is ths oase sf ths F0C*>4 oaloalstion, limiting abrupt 
pull-up vsloolty assumsd to bs 190 re.p.h. 

Dynamic Tall Loads (.00020 x x 240.?6 x 190*’) 4-(.00202x 9.9x 190*’) 

VTTTS 

= ( 580 + 722 ) = 1302 lbs. 


ATorage loadings 1302 


43.0 # / oq.*ft. 


A-3 Airplane; 

For this type, limiting abrupt pull-up Tcloolty assumed tc be 
160 m.p.h. 

Dyxmmls Tail Loads (.00021 x x 353 x 160*’)+( .00202x 19.91x 160*') 

s( 610 4- 1030)» 1640 lbs. 

ATerage loading* 34.7 / / aq,.ft. 

B~2 Airplane ; 

For this type, limiting pull-up velocity assuraed to be 120 m.p.h. 
Dynamio Tail Xeads( .000246 x .x 120**) '^(•00202 x 49.6 x 120**) 

=( 1632 + 1442 )=2974 lbs. 

ATerage loadings 2974 «20.3 Iba./ sq.ft. 

146.4 

L3-7 Airplane; 

For this type, limiting abrupt pull-up velocity assumed te be 
120 m.p.h. 

Dynamio Tall Load=( .000228 x x llSOx 120*’)+( .00202x 61.2x 120*') 

=( 1070 + 1780 )= 2360 lbs. 

Average loadings 2||0^- 2^9^7 j 




















;KOlTiaEIC0 TO-vUin T^ItTfiCA EG’? 3a/OJ JIAT gOI8Sa 


;8agiq^lA €-11 

,acX;tsX£Ol£S> f-Ddl •£!;} Ic .'8se •£{# al lA 

•xi.q.Q 09X dd od bwutz» \diooX8Y qxi-XXaq 

cex xe.e xsosoo.)- ( cex x dv.o>s x osooo.) huoi xi«t ©imBoxci 

i» • V Vi 

.8dx socx { SET - cee ) 


\ \ O.SJK 


SOSX ^Xf>£JoX 8S£*xevA 


;onflXqliA C-A 

»cf 0^ f)9ini)aBs \diooXcT qxi-XXxiq dqxi'zda ^nX^iffiiX .oq^d sirid 

•ri.q.oi GdX 

( odx xxe.ex xscsoo.)-( odx x see x ^ xscco.) i>«oj xxbt ©imonta 

,9dl O^dl (OSOX ^ OXd ) 

• dl.pE \ \ X§T^ ©a81»TA 


; ©a£XqnXA S- (t 

•ri.q.a OSX ad otf fianiDe©* x^XooXov qia-XXxjq Bltiit xo"? 

( OSX X d.eb X SOSOO,)- ( OSX X d^SOOO.) i&AoJ: UmT oiKMOza 

.cdX >TeS ( SA^X . ssex ) 

.dl.pB \.©dX 5 .OS ^alt)£cl ©s8x»ta 

;»flflXqaXA V«£l 

ad od f)8iS£e©£ x^XooXav qx)>XXx>q ;)qxiadfi gaXdiaiX ,©q\d eXxl^ lol 

• ri • q • A OS X 

( OSX xS.Xd xSOSOO.)-( OSX xOdXX x x 8 SS 0 C 0 .) £>©oI X 1 ©T ©Xaimxa 

.adX OCeS ( C8?X - OVOX ) 

.#1 .p« \ .©dX V.ex anifcaoX *8©x»TA 

oVTFT 

















IS 


DSSIG» TAIL LOADS FOR ABRUPT PULL-UP CONDITION: 


PT-5A Airplane : 

For this typo, limltlog abrapt pall-ap reloolty aasaoed to be 
160 m.p.h. 

Dyaaoio Tail Load = ( .00021 x^||, x 300x 160’')+( .00202x 16.9x 160 ) 

*(407 +■ 875 )= 1282 lbs. 

Arerage loadlag* = 33.1 lbs. / sq.ft. 











:Koi!riaKoo t^iurba not esaoi hat Koie^a 


z aflfllqnlA aS«»T^ 

9 (i ci baxsjZKB xiloo£t>r gr-IXxiq ;fqi}a(^A 3 ai;tlaiX ,9q\^ tidif ao*? 

• il»q*ifl OdX 

( CdX xe.dX xSOSOO.)-( OdX xCOS x ,||gX XSOCO.) bsel X1*T ©lffl**xa 

.adX S 8 SX ( dV6 - VO^) 

•dl.pe \ .edX X» 6 (: § 7 !^ BoX^aoX • 3 «x©va 











LIMITING pull-up" SPEED IN M.P.H. 
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Xh« following reaarJcs have been copied direotly from A.D.X«1061 : 


In order to farther Inaare that the oonatraetlon of the tail 
earfkocs shall never be too flimsy to withstand handling, fabrio 
tension and to resist flatter at high speed, tail sarfaoes shall 
never be designed for an average loading less than the valacs 
given in the following table: 


Pursait 

Attack: and Observation 
Cargo and Bombardment 
Training 


- 50 lbs. / sq.ft. 
> 40 lbs. / sq.ft. 
•> 25 Iba. / sq.ft. 

- 40 lbs. / sq.ft. 


IdOX,V..a.A sio^l Jbdiqoo c»»d 9V«d eX<xMi»a odT 


XX Bd 9 d 4 lo noXdojuadBaoo add iedi e'xuenX od *S 6 X) 7 o a I 

oXndBl ,;|flXXZ)nBd £cBded^Xw od sd XXsde esoBl^ut 

XXadB B9dBl‘xx;8 XX«d ,X» 8 qB d^id im tCB^duXl deXsBtt cd fiCB coXesed 
eBx>XBT add njudd esaX 2nXX>BoX o:^&'xora aa lol ^BO^Xeel) ed <xeTaa 

:aXdsd gaXweXXel add aX naTXs 


.dl»i:8 \ .edX Cd • 

• dl.pa \ .sdX OX^ • 
.dl.pB \ .BdX dS - 

• dl.pB \ .sdX - 


dXxtsaxfl 

aoXdBTxaedo i^na slaaddA 
dasaMBdooS ^aa ogaBO 
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U.S.Arny Materiel Plvisien, Wright Field, Payton, Ohio. 



; ■RHnSCOlJFia 


liaT nsle»(r axilnloMtf^a lo fiodieM fieeoqMl" - IdOI .j;.J.jv 
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ol anaXqxLA tfiJTBXOd ^Odl td^ lo 
• ''sxaTxraoAM ^fnaXolT 


no 8^ad Xaoiiul* CnXW lo noJt^ooXXoO"- XSS .oX ixoqaX .A.O.A.K 
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• oldO ,notfXJ3d .fiXolX tfdslxW ,aol8lTld XalxoiflM ^ax*.8.U 







CURTISS 

TAIL 


F6Q-4 FICHTIHG AlRgl^UCS 
LOAD CO’X?UT ATI ONS. 









yKAa:<IfilA OKITKDl'?: 88ITflU0 
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It 


BASIC DATA 05 F6C«4 AIRPLAKE ; 

Gxobs Weight (W) - 
Wing Section • 

K. A.C. (C) - 

Span, upper - 
Span, lower • 

Chord, upper, (average) - 
Chord, lower, (average) - 
Gap - 

Stagger, at L.E., at fuselage • 

CftO*^ M«A«C« ^ 

C*G* ^Ki(«A«C* helow** 

Area of horizontal tail surfaces - 
Total wing area - 

Distance from C«G* to tail post > (d) 
Area, upper wing - 
Area, lower wing - 
Ifaxinum speed, sea level <• 

B.H.P, 4S5 at 1960 R.P.M. - 
Diameter of propeller - 

L. E.M.A.C. 22.6** ahead L.E.L.W. 


2796 
Clark ’T" 

58.7" 

31.5' 

26.0' 

62.6" 

49.4" 

53.31" 

38.5" 

24 . 1 ^ 

35.75?£ 

32.9 SQ.ft. 
252 SQ.ft. 
167.6" 

158 sq.ft. 

94 sq.ft. 
157 n.p.h. 

8.665 ft. 


Authori-^; Curtiss Aeroplane & Motor Company, Inc* 






;aKAI^filA ffO AT AS 0I3AC 


devs 

"r- ;ti*XO 

"?.8e 

'8.15 

»o.as 

"d.sa 

•’£5458 

”8.85 

i^er.as 

.^T.ps 8485 
.^T.ps S8S 

"a.vdx 

oax 

4 J ^4 ps ^8 
.ri.ci.iB V 3 X 

»tl add.8 


- (W) trials* saoaO 

- ttoi^oaS aalW 

- (0) .O.A.M 

- Mqqxf ,a«q8 

- 70 W 0 X ,a«qS 

- (©aBieTA) (isqqx; .fiioriO 

- ,iswoX «JbrcodO 

- qaO 

> oafiXaei/l ia ,.3.X ia 

“ .vvAaX ^.O.D 

“■woXsd .OaA.H^ .0.0 
• eaoalxus list £atao&txotl to ssiA 

> £9ifi anlw Xb^oT 
(&) - ;taoq XlB^t oi .0.0 moxJi aoaMietd 

- Tsqqxr ^bsiA 

- anlw TswoX «itdiA 

-> X9v»X B9« ,jb99qe mmtxAlt 

• .u.<i.5i oaex iM 85^ .^i.H.e 
- iBXXBqotq lo ib^sabIS 
•W.J«a.a fiBerlB ”d.5S .D.A«M.X*X 


.oal «^BqraoO 10 ^oU A 9nBXqo'X9A eelcfxuO :)c.^licd^irA 







CLARK T" CHARACTER I i:TICS; 


o< 

Cl 


Cffi 255^ 

% 

Kx 

25?& 

-6.0 

-.060 

.0108 

-.083 -.0001536 

.00002765 

-.0002125 

-4.6 

.045 

,0107 

-.080 

.0001152 

.0000274 

-.000205 

-3.0 

.167 

.0119 

-.078 

.0004275 

.00003045 

-.0001997 

-1.5 

,268 

.0139 

-.078 

.0006860 

.0000356 

-.0001997 

0 

.384 

.0172 

-.070 

.0009830 

.0000440 

-.0001792 

1.5 

.501 

.0228 

-.059 

.0012820 

.00005835 

-.000151 

3.0 

• 602 

.0268 

-.073 

.001540 

.0000737 

-.000187 

6.0 

.819 

• 0464 

-.079 

.002098 

.000119 

-.0002022 

9.0 

1.034 

.0700 

-.054 

.00265 

.000179 

-.0001383 

12.0 

1.231 

.0985 

-.036 

.00315 

•000252 

-.0000922 

15.0 

1.367 

.1272 

-.077 

.00350 

.0003255 

-.000197 

18.0 

1.283 

.2108 

-.056 

.003283 

.000540 

-.0001434 

21.0 

1.081 

• 2946 

-.048 

.00277 

.000754 

-.000123 


Authority; 1*A«C.A» Report Ho* 233. (High Density Tunnel Data). 




:80IT®IEJT0AHAH0 "Y" XilAJO 



x3l 


^8S 

0 

0 


SSISOOO,- 

aavsoooo. 

3521000.- 580.- 

80X0. 

030.- 

0.3- 

30S000.- 

^?soooo. 

S3XX000. 

080.- 

70X0. 

31^0. 

3. A- 

?(??£000.- 

e^050000. 

3?S^000. 

8?0.- 

6XX0. 

73X. 

0.5- 

vesiooo.- 

3250000. 

0383000. 

870,- 

65X0. 

835. 

a.x- 

seviooo.- 

0^^0000. 

0586000. 

070.- 

S7X0. 

»85. 

0 

xaxooo,- 

35820000. 

0S8SX00. 

eao.- 

0SSO. 

X03. 

3.x 

V0IOOO.- 

V5V0000. 

Oi'SXOO. 

570.- 

68S0. 

503. 

0.5 

ssosooo,- 

exxooo. 

aeosoo. 

670.- 

»d^0. 

6X8. 

0.3 

S85XOOO.> 

evxooo. 

33500. 

^30.- 

0070. 

i^SO.X 

0.6 

sseoooo*- 

S3S000. 

8X500. 

350.- 

8860. 

X5S.X 

O.SX 

V8XOOO.- 

S3S5000. 

08500. 

770.- 

S7SX. 

735.x 

0.3X 

mxooo.- 

0^3000. 

58S500. 

380.- 

80XS. 

585. X 

O.SX 

5SX000.- 

^avooo. 

vvsoo. 

8^0.- 

d^6S. 

X80.X 

O.XS 


.(siaCE IsacufT x^lsnsS rialH) .SSS *011 JteqsK .AtOtA.I! ;Tt#’lioriii:/A 




BETERXIJIATIOK OF CORRECTED i FOR CELLUU: 

D 


Corrected L oellulo r 

T3 


^ BO del 

Xi 


+ B X K. 


B - 125 ( C^ +0^ + 23 Cl 

^ -- 


AR Qodel 


A - (total wing area ^ area under fuselage) = 264*6 sq.ft. 

B s 125( 4.115^+ 6.22^ -h 2 x .53 x 4.115 x 5.22 1 ) 

(-2S?7?-T 

r 10.75 


- - -f f-lg - .1546 

i(ean span * SO * 


l^wer span - 26.0 

tipper span SI"."6 


.625 


8 ^*53 


(Fig. 4 ) 


Authority: Page 78, Instructions for Airplane Designers, 

Bote: Area under fuselage aasuned to be that of XP3A, given in 
Air Corps Inforsation Circxalar Ko. 629, viz., 12.6 sq.ft. 












taiUIJZO fiO”^ i G.7r02?5T00 }lOITA«r'iia?£(I 


,x X e 


r oXxrlleo X fisioaixoO 
IdJica ^ ^ 


yO 10 sS §0 ^0 ) 8SX 2 a 


Xdl^oa lA 


A 


•) 


• ct^.ps d.^dS - (©aflXssxrl t&Jitw jssra sorts anlw Xsd^o;}’} :; A 


( -C _ SS>8 X gXX>A X S8> X S ^SS.O ^aiX.A )asX s a 


d.l^dS 


*) 

ev.ox = 


SAex. 


“ hh»h T 

~ STTSSl asqk aadK 


5S8. 


0*dS = CtfidS xowoX 

TTIST aiqTi^WJ' 




58.S 8 


,8X9nala©<I tnAXqxlA xol tnoi^oi/xieiil ,8V ©a*^ ixitxodiuX 


al aoria tASXX lo ©(f oi AsnxraeB id&nxr soxA 

• il.pa d.SX ,.s1t ,6Sd ,0* xsJjjortO aoliBEBxotnI eqxoO xJtA 
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DL.TER:.?! NATION OF CORR^.CTT.D i FOR CKLIUIE ; 


Airfoil Airfoil 1 


Ky 




® airfoil + B X 1^ 

-6.0 

-.0001536 


1 

-4.5 

.0001152 

o 

oo 

H 

• 

1 

+ (10.75 X- .0001536 ) 

1 

-3.0 

.0004275 

.238 

+ (10.75 x: .0001152) 

1 

-1.5 

.0006860 

.0713 

+(10.75 x .o0O4275j 

1 

0 

.0009830 

.0518 

+110.75 X .OOO 686 } 

1 

1.5 

.0012820 

.0448 

+(10.75 X .00098S J 

1 

3.0 

.001540 

.0455 

■+TI0V75 x ";TfOT5'ff2"l — 

1 

6.0 

.002098 

.0478 

+(10.75 X .O 0 I 54 ) 

1 

9.0 

.00265 

.0567 

+( 10.75 X .002098 ) 

1 

12.0 

.00315 

.0677 +110.75 X .00265 } 

1 

15.0 

.00350 

.080 

+(10.76 X .00316 ) 

1 

18.0 

.003283 


+(10.75 X .00350 ) 

1 

21.0 

.00277 

.1644 

+(10.76 X .003283 i 

1 


':2725’ +CIC'.7S X ".OOSTT 


Corrected 


-5.5 

4.18 

13.18 

16.9 

18.06 

16.86 

15.53 

12.6 

10,4 

8.78 

7.65 

5.01 

3.31 


(Cont'd) 


Wllr« 



















(eXiillso) i 

a 


t Jiuxiao HOI ~ g TO \qHco lo 


KOITAXI^.'-J-STiC 


bs^ooiioO 


s.a- 
81.^ 
81 .SI 

e.dx 

S0.8X 

es.dx 
sa.ex 
d.sx 
^^ox 
8?.8 
Sd.V 

xo.e 

X5.S 


X 


XlolitA 

XiolTlA 

^ X E XlolTiB ® 

X 

asaxooo.. 

. O.d- 

(858X000. -X 8?.OX) 

X 

O 

cc 

H 

• 

I 

saxxooo. 

a.^- 

iSaxjiodd. x av.oX) 

X 

8SS, 

a 7 s^ooo. 

0.5- 

(s^s^ooo. X e^.ox) 

X 

“SITOT* 

OdSdOOO. 

a.x- 

r M5^)(50 .“ X &V , {iX) 

X 

6Xad. 

0586000. 

0 

1 sseooo. sTsv.urr 

X 

8 i^>o. 

0S8SXG0. 

a.x 

1 ^02XOd. X aV.6i) 

X 

^ 8 ^b• 

oi>axoo. 

0.5 

1 ^’160. X Sf.dX) 

X 

87)^0. 

860500* 

O.d 

( s^osbo. X av.ox)• 

X 

f880. 

aasoo. 

0.6 

( a^soo. X av.dx) 

X 

“TTOT" 

8X500. 

o.sx 

1 aXSdO. X aV.bX) 

X 

0SU7“ 

1 

08500. 

0.8X 

( i!)S^ibo. X 87 .dX) 

X 


588500. 

o.sx 

( 58S500. X 87.OX) 

X 


77S00. 

o.xs 

[ X 87.OX) 























c4o 


30 


, m 
• * 

ri •%.i'.r Ci 

'. J.V I?" 

s ^ 

chord, lower s 
chord, uff-or 

Czz 4^.4 

■ 3 , TIT?' 

0 = 
-<e 

ohor^, uyper 

= 53.312 
&X.6 

r ^ 

span, lower 
span, upper 

- 2g.O 

“ 3i;t* 


i'Efi^er z 32,S® 


.. ' i n ■ -lY 

= .’9 

r .853 

s .825 




{r - .82&) 


.825 e, , . ( 1-.825) {’'U 

(r -i; ^ '("griTa;"! 


.V = 1.51 

(r «1) 


ins. 6 ) 


: 1.20E5 

Xixx of upper wing as monoplana 


6 “ {• 825 X 1.51 4* (1 ** .8 25) ~ i 4 *? 

(r = .825) 


luthOTi ty; 900 


. 6 ) 


(Fig. 7 ) 
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r;.:t 1 r t.f rrt tA.V . i : ' 

C''*. : z ^ z xa^Ktl .bxotSo . • 

r TC*' 4 «Jlf ,'5^"7fo “ 


£je, : tts^i =_i« , r a 

dmSd xtKi‘iu ,Sioao u 


9sa. 


O.da - i^oeX .iMa< - r 
“ tcqox; «aA^ 




%i?) idaa,-! ) 


idaa. 

liTT 


U- t) 


» 


(>a3«. - 1) 




xa.x z 


lx. ij' 




t.r..r = laae. - x) xu.x x jso.) _ .• 

^ ^SOT.T.’X" (es0. s tt) 


00< jx^Moaial 
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p j:t Ii: u i uP or i* -;u V 




iO 




A’ r area of u^rer wi’if * 1J58 8^ .ft. 

.*■ - area of low^r win^":* portion lut .^ut by fiuBola*’.#, 

= 94+ 13.6 * 106.6 sc.ft. 

A" » area of lewer winps + 60> of portion cut out by fusAla^f® 
- 94 + 6.3 = 100.3 sq.ft. 


a» 6 A' ^ 1.47 X 150 -.70 

ernrx- ~ (i.47 'x"i‘58r+ itror 

C — Gap _ 4.44 'Z *1 A‘% 

¥ “ I'o^or' span Sl.l) 

hT..B) = 

K(r-.9) = 


r» span, lower 
span, upper 


36.0 

^“3 


.826 


K. __ = 1.06 = .>pan of equivalent tionoolane 

(r - .825) -^-er^^pSa--- 


Span of equivalent monoplane - (31.5 x 1.06) 


Bquivalent monoplane *.H.. (33.4)*' 

“ ■{I2‘:B'"+"2OT 


= 33.4 
4.22 


Referenees: Air Corps I.C. #607 and #629. 
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itM* i»^or ” s 


*dO.X 
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oTRT 


IMOX .g«(l> ml 

Td^gXI <n4^ 



M.X 


(iS8. t)' 


».&S = {dO.X X >?.X«) = MfXaMM ttf£*flsrpm lo a»gC 


(>.^.S) .«.■ .< •oiiXtO'S^ iMXAvXiiipA 

iisi"” raTT’ “ 


£ia\ bOM V0i\ .' .X •4'toT) ilA .‘••oitVMltS 
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D2,TEnKIKATI0K OF CSLIIJU. AFGLES OF ATTACK; 


Squlvalent monoplane aspect ratio 4.22 


o 

AR r 


model 

-- 

( 125 X 

57.3 

Ky)( 

i 

0 

4.22 ” 

-6.0 

•m 

(125X 57.3 X -. 

,0001536)( 


-4.5 


(501 

X 

.0001152) 

• 

-4.44 


-3.0 

•f 

(501 

X 

.0004275) 

r 

-2.78 

X 

-1.5 

+ 

(501 

X 

.000686 

) 

- 

-1.15 

r 

0 


(501 

X 

.000983 

) 

z. 

0.5 

- 

1.5 


(501 

X 

.001283 

) 

• 

2.15 

- 

3.0 

> 

(501 

X 

.00154 

) 

z 

3.77 

• 

6.0 


(501 

X 

.0020 

) 


7.06 

mm 

9,0 

"»* 

(501 

X 

•00265 

) 


10.33 

z 

12.0 

+• 

(501 

X 

.00315 

) 

z 

13.69 

z 

15.0 

+ 

(501 

X 

.0035 

) 

z 

16.77 

r 

18.0 

•t 

(501 

X 

.00328 

) 

- 

19.65 

mm 

21.0 


(501 

X 

.00277 

) 


22.39 


-.1 ) 

AR 


1 

T 


- 1 ) 
?7g2r 


-6.08 


Author 1 ty : A.P.Jd. 1061, pago 17. 










jfOATTA 10 naioiA lo xoiTAKiajiaTsa 


SS«^ ol^si ^09(xs« dfifiXqoaoa ;ta8X«Tli/p£ 


{ X - 


XsSoa HA 
X 


)(^ 

5.V3 

X SSX ) 

— 

Xdj&oi3 HA 

= HA 

) 055X000, 

X s.?e X3SX)- 

0.3- 

“ SS.^ 


~ 

(S8XX000. 

X 

X03) 

a.£- 


8T.S- 

= 

(SVS^OOO. 

X 

X03} 

0.5- 

mm 

8X,X- 


( 

383000. 

X 

X08) 

3.x- 

X 

S.O 

a» 

( 

586000. 

X 

X08) 

0 

= 

8I.S 

■mm 

( 

582X00* 

X 

X03) 

8.x 


VT*5 

z 

( 

MXOO. 

X 

XOS) 

0.5 

= 

30.? 

M 

( 

OSOO. 

X 

X08) 

0.3 


55. OX 

m 

mm 

{ 

33200. 

X 

X03) 

0.6 

z 

e8.5X 

z 

( 

3X500. 

X 

X03) 

0.SX 

mm 

??.3X 

mm 

{ 

3500. 

X 

X03) 

0.8X 

- 

33.ex 

s 

( 

8S500. 

X 

X03) 

0.8X 

z 

es.ss 

- 

( 

??S00. 

X 

X08) ' 

O.XS 

X 


• ?X 03 «<I ,XdOX .M.d.A ; iTOrij’xrA 
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DJ:.TERi IKATIO^ OF 0,1?. : 

C.P* ^ M*A«C. « *25 - ^ 25^ ; where K-s oos®<+K^ 8in«>< 


llule 

o< 

% 

Cellule 

-6.08 

-.0001536 

,0000279 

-4.44 

.0001152 

,0000275 

—2.78 

.0004275 

.0000324 

-1.15 

.000686 

.0000406 

0.6 

,000983 

.0000544 

2.15 

.001282 

.0000760 

3,77 

,001540 

.0000992 

7.06 

.002098 

.0001665 

10.33 

.00265 

.000255 

13.59 

.00315 

.000359 

16.77 

.00350 

.0004575 

19.65 

,003283 

.000656 

22.39 

.00277 

.000837 


n 


Kgj about 

255& of 
chord» 

C.P. 

Kn 

^ K.A.C. 

-.0002125 

-.000156 

-111.0 

-.000205 

.000113 

206. 

-.0001997 

.0004245 

72 

-.0001997 

.000685 

54.1 

-.0001792 

.000983 

43.2 

-.000151 

.001284 

36.75 

-.000187 

.001548 

37.1 

-.0002022 

.002106 

34.6 

-.0001383 

.002658 

30.2 

-.0000922 

.00315 

27.9 

-.000197 

.003484 

30.65 

-.0001434 

.00332 

29.3 

-.000123 

.00288 

29.3 


3y extrapolation of airplane cheraoteristic curves: 


-7.0 -.0032 

-8.0 -.00049 

-9,0 -.00066 

-10.0 -.00083 


.000029 -.0002126 

.000030 -.000213 

,000031 -.000214 

,000037 -.000215 


0003215 

-41.0 

000489 

-18.5 

000657 

- 7.5 

000825 

- 1.1 





•50 H0r:A'*l4H3T^.Cl 


• w 


ate X • 800 jjX •TOriw ; - SS. .D.A.K .^.0 


•O.A.M ^ 

.<1.0 

qX 

te ^2S 
,65orIo 

•XirXX^O 


eXxrXXtO 

O.IXX- 

32X000.- 

2SXS000.- 

evsoooo. 

352X000.- 

80.3- 

• dOS 

5XX000. 

20S000.- 

5V50000. 

saxxooo. 

AA.I&- 

ST 

2ASA000. 

Teexooo.- 

I^SSOOOO. 

27SA000. 

87.S- 

X.AS 

283000. 

veexooo.- 

30^0000. 

383000. 

ax.x- 

S.Si^ 

588000. 

sevxooo.- 

^^20000. 

588000. 

2.0 

ev.as 

A8SX00. 

X2XOOO.- 

0370000. 

565X00. 

ax.5 

x.vs 

8>axoo. 

V8X000.- 

seeoooo. 

OMXOO. 

77.5 

d.^S 

30XS00. 

ssosooo.- 

233X000. 

880500. 

30.7 

s.os 

823500. 

585X000.- 

225000. 

23500. 

55. OX 

e.TS 

2X500. 

sseoooo— 

825000. 

2X500. 

82. SX 

Sd.05 

;^B^500. 

vexooo.- 

273A000. 

02600. 

77.ax 

s.es 

S5500. 

^s^xooo.- 

323000. 

585500. 

23. 8X 

s.es 

88500. 

55X000.- 

758000. 

77500. 

85.55 



;89Tijjo 9fi*Xqxi« lo ciol^AloqBxJ'xs 


O.X^- 

2X55000.- 

25X5000.- 

esoooo. 

5600.- 

0.7- 

a.8X- 

88^000.- 

5X5000— 

050000. 

8^000.- 

0.8- 

2.7 - 

723000.- 

AXSOOO.- 

X60000. 

33000.- 

0.8- 

X.X - 

258000.- 

2X5000.- 

750000. 

S80C0— 

o.ox 
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Rl!.PLT}-S:.-IMTIpy OF C.r. FROM S:!OCTH Kj^ 






-XL j 


■'r- 






Cellule 

Inches 






jTxoin 


K 

U 

L.£. 



to C.P. 


M J T 

C.P. ^M.A.C. 




from smooth 

Redetermined 





curve. 


-6.08 

-65.15 

-.000156 

-.000173 

-.000173 

-111 .0 

-4.44 

121.0 

.000118 

-.000243 

-.000243 

206 

-2.78 

42.25 

.000429 

-.000309 

-.000309 

72 

-1.16 

21.75 

.000687 

-.0003715 

-.000 75 

54.6 

0.5 

25.35 

.000985 

-.000426 

-.000445 

45*2 

2.15 

21.55 

.001282 

-.0004715 

-.000505 

39.3 

5.77 

21.8 

.001543 

-.0005725 

-.00057 

36.9 

7.06 

20.2 

.002105 

-.000728 

-.00069 

22.8 

10.23 

17.72 

.00266 

-.000003 

-.000803 

30.2 

12.59 

16.4 

.00317 

-.000885 

-.000916 

28.9 

16.77 

18.0 

.00353 

-.001082 

-.001082 

30.65 

19.65 

17.2 

.00235 

-.000981 

-.000981 

29.2 

22.29 

17.15 

.00278 

-.000815 

-.000815 

29.3 

By 

extrapolation of airplane characteristic curves^ 

-7.0 

-24.05 

-.000326 

-.0001337 

-.0001337 

-41.0 

-8.0 

-10.86 

-.000491 

-.00009075 -.00009075 

-18.5 

-9.0 

- 4.4 

-.00066 

-.0000495 

-.0000495 

- 7.5 

10.0 

.65 

-.000831 

-.000091 

-.0000091 

- 1.1 


Kote: Redetermination of C.P. was made for the ptirpose of sKiooth- 

ing out basic moment data on Cleric Y airfoil, in order 

better to define curve of ^ ^ 

« c*g* 







jjX HTQQ>!2 




.E.I 


MOH'? .*1.0 '50 


.O.A.KJ^ .‘l.O 
6»alini9t96oH 

• & (tL 

ritooraa moil 

• 9yij/o 

X 

.X.J ^ 

1^ 

esrtoal 
•c.J noil 
.^.0 o& 

©Xj/XXaO 

0* XIX- 

SVIOOO.- 

svxooo.- 

38X000.- 

8x.ea- 

80.3- 

aos 

S6S000.- 

56S000.- 

8XX000. 

o.xsx 

66.6- 

SV 

605000.- 

605000.- 

6S6000. 

8S.S6 

8?.S- 

a.>8 

SV 000.- 

exTsooo.- 

VBdOOO. 

av.xs 

ex.x- 

s.s^ 

866000.- 

3S6000.- 

886000. 

85.8S 

8.0 

5.65 

808000.- 

8XV6000.- 

S8SX00. 

88. XS 

8X.S 

e.as 

V8000.- 

8sveooo.- 

568X00. 

8.XS 

VV.5 

8.S5 

63000.— 

8SV000.- 

eoxsoo. 

8.0S 

30.V 

S.05 

508000.- 

508000.- 

33S00. 

sv.?x 

55. OX 

e.8s 

3X6000.- 

868000.- 

VX500. 

6.ax 

68.51 

aa.os 

S80X00.- 

S80X00.- 

58500. 

0.8X 

vv.ax 

s.es 

xseooo.- 

X86000.- 

85500. 

s.?x 

83.6X 

5.6S 

8X8000.- 

8X8000.- 

8VS00. 

81.VX 

65. SS 


J89V1JJ0 o^^3JtT9^o«iflrfo sGBrqii* to fioWJSloqaT^x^ 


0.X6- 

V5SX000.- 

V55X000.- 

assooo.- 

80.6S- 

O.T- 

8.8X- 

evoeoooo.- 

8?oeoooo.- 

166000.- 

38.OX- 

0.8- 

3.? - 

8660000.- 

8660000.- 

aaoDo.- 

6.6 - 

0.6- 

X.X - 

xeooooo.- 

xeoooo.- 

X58000.- 

83. 

O.OX 

ritooEia "to eeogijjq 9.it lol 

96flm auw .I 

.0 ac itsrilf.ii9te695? 

;©tciJ 


19610 ai ,Ilolila Y iiafO go at96 tnoasom olearf ti;c aal 

« ^ ipt Yo 9Tix;o ©Rfiab ot isttod 
•a*o Jr 






DfcTEHKIKATIQK 0? K 

"Ti c»g» 


Cellule 


Inches from 

Inches from 


OC 

If. C. to 

C.0. to 

c.g. 


G.P. 

vector 

-6 ,08 

4.25“^ 

-65.2 

83.6 

-.000222 

-4.44 

18.0 V 

121.0 

89.4 

-.00018 

-3.78 

7.25*/ 

42.2 

19.4 

-.000142 

-1.15 

4.50 V 

32.0 

10.2 

-.0001193 

.5 

2.50 V 

26.5 

5.5 

-.0000923 

3.15 

1.50 V 

23.05 

2.5 

-.0000547 

3.77 

.50 V 

21.65 

1.4 

-.0000368 

7.06 

^2.25* 

19.25 

.0 

0 

10.33 

\4.50* 

17.72 

-0.5 

.0000227 

13.59 

\7.25“ 

16.97 

-0.25 

.0000135 

16.77 

^9.50* 

18.0 

1.5 

-.0000902 

19.65 

\8.25* 

17.2 

• 2 

.0000114 

32.39 

^5.50* 

17.2 

-0.8 

.0000379 

3y 

extrapolation of airfoil 

moment ctirve* 


-7.0 

/2.0* 

-24.05 

44.75 

-.0002485 

-8.0 

/4.5* 

-10.86 

32.4 

-.000271 

-9.0 

/6.25" 

- 4.4 

26.6 

-.000299 

10.0 

/ 7.25* 

- 0.65 

23.1 

-.000327 


i/3 « Angle between normal to chord end resultant vector ,K 

' r 



P i.’ 


; X ;|o KoiTARiiC/uria 

•a.o IT* 



fflOTl ssrioni 

moll 89rioaI 


dXxrXX^O 

• a.o 

0^ . 0. 

.0 .X 

( - ) 


lOtOST 

.<1.0 


sssooo.- 

3.58 

3.53- 

53.^ 

80.3- 

81000.- 

^.68 

O.XSX 

\ 0.8X 


SMOOO.- 

^•61 

S.S^ 

‘ 53.? 

8?.S- 

5611000.- 

S.OX 

0.35 

05.^ 

3X.X- 

sseoooo.- 

5.5 

5.33 

‘ 05.3 

3. 

Vi^eoooo.- 

6.S 

50.53 

03.x 

3X.S 

8350000.- 

^.X 

53. XS 

* 03. 

??.5 

0 

0. 

53.6X 

63.3 

30.? 

vssoooo. 

8.0- 

3V.7X 

05.^ 

55. OX 

56X0000. 

53.0- 

ve.3X 

33.?• 

63.5X 

soeoooo.- 

5.x 

0.8X 

05.6' 

??.dX 

KIOOOO. 

s • 

S.VX 

33.Sr* 

33. ex 

6V60000. 

8.0- 

S.VX 

05.3 

65.33 


• avxcro ta^inon 

iloliifl lo aoiiflXo^aiJxe 

xe 

se^sooo.- 


50.^3- 

0.3 

0.?- 

IVSOOO.- 

».S5 

38.OX- 

"3.^ , 

0.8- 

eesooo.- 

3.33 


33.3 

0.6- 

TS5000.- 

X.S3 

53.0 - 

53.? ^ 

O.OX 


• X.tcoi03V I^sai htiB fiiorio lafnioa ao9^io€ sfanA • { ‘- ) 

1C ^ 



DiTERJaKATICK OF AIRPLAFE K_ : 

- - - y 


Airplane Ky 


Cellule Ky 


Tall Load* 

^r 


Tail Load 

» hi o.g. 

X A^T‘ X 

JUTi*’ 

^-%c.g. * 

Cellule 

oC 

(Cellule Ky 

+ .3504 Kjj ^ 


-6.08 

(-.0001536 

-.0000781) 

» -.000232 

-4.44 

( .0001152 

-.000064 ) 

= .0000512 

-2.78 

( .0004275 

-.0000506) 

= .000377 

-1.15 

( .000686 

-.0000401) 

= .000646 

0.5 

{ .000983 

-.0000300) 

= .000953 

2.15 

( .001282 

-.0000199) 

= .001262 

S.77 

( .00154 

-.000012 } 

= .001528 

7.06 

(.002098 

-.0000038) 

= .002098 

10.33 

( .00265 

0 ) 

= .00265 

13.59 

( .00315 

0 ) 

= .00315 

16.77 

( .00350 

-.0000105) 

= .00349 

19.65 

( .003283 

0 ) 

* .003283 

22.39 

( .00277 

.000015 ) 

* .00278 

By extrapolation 

of Airplane 

curve: 


58.7 

167.5 


Airplane 


.5504 K 


■V 


-7.0 

-.000409 

-8.0 

-.000587 

-9.0 

-.000767 

10.0 

-.000948 


4 / 


I c.g. 


Authority ; A.B.H. 1061 








• S * 0 


: H 5{TUJ‘L‘!IA ^0 HOI TAXIMflaTSa 

^ - — - 


X ^OSS. V.85 
fl.VdX 


•5soJ lifiT 


•3*0 ir 


X 


V wA 

0 

r 


^ dlifXIdO 
X X 


V wA 






S ©afiXqiiA 


feflo.I XI aT 

^ wA 


J[ aaelaxlA 


SSSOOO.- 

sxeoooo. 

V75000. 

d^dOOO* 

seeooo* 

sasxoo. 

8S3X00, 

860300. 

aasoo. 

axsoo. 

6^500. 

58SS00. 

8?S00. 


eoAOoo.- 

V820C0.- 

vavooo.- 

8^6000.- 


jjX 1*035. 

X oXi/XXaO) 

sXx/XXj^O 

(xevooQO.- 

353X000.-) 

80.3- 

{ ^aoooo.- 

S8XXOOO. } 

1*^.1*- 

(3030000.- 

8?S>000. ) 

sv.s- 

(XO^OOCO.- 

383000. } 

3X.X- 

(OOSOOOO.- 

586000. ) 

8.0 

(eexoooo.- 

S8SX00. ) 

8X.S 

( sxoooo.- 

^3X00. } 

7T.5 

(8500000.- 

860300.) 

30.T 

( 0 

83300. ) 

55. OX 

{ 0 

8X500. ) 

68.SX 

(30X0000.- 

03500. ) 

v?.dx 

( 0 

583500. ) 

83.6X 

( 5X0000. 

VVSOO. ) 

65.33 

anfilqilA lo 

noiiBXoq«T^x 9 

xs 



O.T- 



0.8- 



0.6- 



O.OX 


xaox A 
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DSTHRICiirATIOK OF E-TIIVALSKT FLA' PLATS AREA; 


Vjaax * m»P*h. 

H “ 1960 r.p.o* 

D * 8.666 ft. 

Y „ 157 X 1.47 
iTD . 15^ 


= .82 


X 8.667 
^ at DBax efficiency * .84 
B.H.P. « 435 

H.F.„ » 3.H.?. X «= H.P.j, 

H.P.j^ ® 435 X .84 ~ 365. 

Total Drag = 375 x H.P.j = 375 x 365 


872 15s. 


V 157 

* Ky A V" 

2796 ^ Ky 3C252 x (157)*' 

Airolane KL, « .00045 - Cellule K,, 58.7 x K» 

^ y 3^^ » c.g. 

For Airplane Ky = .00045^ «(=?-2.3 (from airplane Ky eurre). 

At o<* -2.3*, K« ^ ^ =r -.0001375 

Cellule Ky = .00045 - (.3504 x -.0001376) =» .000498 

CellTile K^ * .000033 (from cellule polar }• 

Wing cellule drag « .000033 x 252 x (157)*' = 205 lbs. 
Parasite drag =(872 - 205) =* 667 lbs. 

Ag X 32.7 xfl57p_ 


1100/ 
Ag s 8.28 sq. ft. 


667 












:A2HA atAa'i ‘AT? T»ISJAVIU''3 1[0 K0ITAlII?3Tj:TICr 


S 8 « 


>3. 


.ri.q.m V3I 3^7 
•a«7»i 0531 H 
•^1 5dd.8 a 
?>.X X ?3I 7 

„/7Z . a“Ti 

Vdd .8 X - 55 - 

'^ondlonie xBffi iB 

5S^ .'I.H.a 


.3rfl SV 8 


^.a.H . X .q:.H.G ^.g.H 

•SdS ^8. X 55^ ^.a.H 

5dS X 5V5 x 5VS aeiO Ib^oT 

« 


•VA^ W 

(Tsi) X sasx ^ aevs 

wX X V.83 „X sIi/IIaD 5^000. ^ QfiBlaxlA 

•S’® “ on ^ " 


• (bvxuo stnfllqiiB noxl) S.S- 5^000. ^ »aflXqxiA xo'5 

a?sxooo.- „ « ,'5.S- #A 

•a«o H • 

83^000. (5V5XOOO.- x ^035.) - 3>000. ^ ©JjxXXbO 

• { xaTcq oXjjXXso aott) 5S0000. sXtrXXeO 

.erfX aos (vax) x sas x SSOOOO. ^Bxt sXjjXXso aal» 
.Btfx vaa (aos - sve) asxft s^iaBxai 

(vax)x V*SS X oA 
ool 

,^1 .pa 8S.8 ^A 


vaa 












ailTLRriSA^IOH OF AIRPLAIVS : 

Airplan# Kx :r Kx (cellule) + Ae x .00227 = Kx (cellule) 


8.28 X .00227 = Kx (cellule ) + .0001075 
^ 252 


Cellule Kx (cellule) -k 

.0001075 

= Kx (airplane) 

-6.08 

-4.44 

.0000279 

.0000275 

4- 

+ 

.0001075 

.0001076 

: :mm 

-2.78 

.0000324 


.0001075 

= .0001399 

-1.15 

.0000406 

+ 

.0001075 

= .0001481 

0.5 

.0000544 

4- 

.0001075 

= .0001619 

2.15 

.000076 


.0001076 

= .0001835 

3.77 

.0000992 

+ 

.0001075 

= .0002067 

7.06 

.0001665 


.0001075 

= .0002740 

10.36 

.000256 


.0001075 

= .0003625 

13.59 

.000359 

+ 

.0001075 

= .0004665 

16.77 

.0004575 

+ 

.0001075 

* .000565 

19.65 

.000656 

t 

♦0001075 

= .0007635 

22.39 

.000837 

4- 

.0001075 

= .0009445 

By 

extrcpplation 

of Airplane Kx 

curve: 

-7.0 




.000136 

-8.0 




.000137 

-9.0 




.000138 

10.0 




.000144 


Authority : A.O.M. 1061. page 16# 








(tlxrllso) 


VSSOO. X qA 


(olirXIso) aaalqiiA 


3V0X000. ( eXXi/IXoo) xS 


?S500, X 8S.e 
S3S 


:qal«) x^ 

3V0X000. 

(sXirXXso) 9 X 0 XX 9 O 

>85X000. 

085X000. 

3V0X00Q. 

8V0X000. 

6720000. 

87S0000. 

80.3- 

».>- 

eesxooo. 

870X000. 

>250000. 

87.2- 

X8>X000. 
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DfcTEPJTirATIOK OF VELOCITIKS 




3.33 


003 /^ 


■V 


3.33 


8iZl/3 

Kx 
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By extrapolation of Airplane characteristic curves? 
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DKTi.RMIFATIOSi OF TAIL LOADS: 


Noraal 

Tail Load=: 

ts 

^ o.g. 
88• 3 X 

, * ^ X ^ 

V ^ % o:g. 

X T = Ky, „ ^ 

K c.g. 

X252x58.7 

TOTTO 

^jimanlc Tail Load 

Cellule 

= Hornal Tail load 

* (^)- 



o.g. 


/ 7 r 

I raaxi 

l"v— 1 

I]!srna«ic 

Tail load. 

Korraal 
Tail Load 

-6.08 

-.000223 

41350 
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1620 

-815 

-4.7 
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82000 

1.0 

1359 

-1359 

-4.44 
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76700 

1.07 

1323 

-1236 
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27550 

2.97 

1047 

•552 
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4.89 

831 
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.5 
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7.14 
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-86.8 

2.15 
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8680 

9.45 
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-21.4 

7.06 

-.00001075 5225 

15.7 

88 

- 5.6 

10.33 

0 
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0 

0 
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0 
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23.25 

0 

0 
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26.1 

218 

- 8.3 

19.65 

0 
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0 

0 

22.39 
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3780 

21.7 
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14.3 

By extrapolation of 

Airplane characteristic 

curves; 

-7.0 

-.000253 

25770 

3.185 

1775 

-575 

-8.0 
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4.45 
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-9.0 
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7.1 

2440 

-343 


Authority ; A.D.M. 1061 
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CURTISS 


F6C-4 


FIGHTING AIRPLANE 


TAIL LOAD COMPUTATIONS. 


Tall load coKputations were repeated herein, assumltig a 
gross weight, and C.G. location of the airplane, pressure dis¬ 
tribution test of which, are recorded in K.A.C.A. Report No. 307. 

Aitfoil data forming the basis for these computations hare 
been corrected for Wall Interference# 









SniAcHSIA O’/fITirOI'-i i^-Od'5 23ITflUD 


.aUOITATTrPt'OO CIAOI JIAT 


0 gctliBx/SQB ,tijt9a9ii J&s^ssqs'i oiow snol^Atxiqmoo l>0ol II 0 T 
-elfi •usstsrq ,9ri0lqil« arii aol^nool *0.0 Brus j^rtslaw ssox^ 
• VOS .o>I ^loqsH •A.O.A.H nl BtBioosi 9T« ,floiriw lo iaaJ' aol^x/cfli^ 
tTBri saol^sJx/qraoo 939rit rot aiascf oti^ anlaxot atBfi XJtotrlA 

»$oaerotr&Sttl X£bW rot Astoorroo aoed 









BASIC DATA ON F6C-4 AIR?L/>.NE: 


Gross Weicht (W) - 
Wing Section - 
M*A«C« (C) *• 

Span, upper - 
Span, lower - 
Chord, upper, (average) - 
Chord, lower, (average) - 
Gap - 

Stagger, at L.E*, at fuselage - 
C.G. fo K.A.C. - 
C«G« ^M*A*C» helow •• 

Area horizontal tail surfaces 
Total Wing Area - 

Distance froB C.G. to tail post - (d) 
Area, upper wing - 
Area, lower wing - 
Maximum speed, sea level • 

B.E.P. 435 at 1950 r.p.m. 

Diameter of prepeller 

L.E.K.A.G. 23.6” ahead L.E.I.W, 


2580 
Clark ’•Y" 

58.7" 
31.5‘ 
26.0* 
62.6" 


49.4" 


53.31" 

38.5" 

33 . 4 ^ 

28.136 

32.9 sq.ft. 
252 sq.ft* 
167.9" 

158 sq.ft* 
94 sq.ft. 
157 m.p.h. 


8.665 ft. 


Note: Gross weight and C.G. location given above, is as 
specified for F6C-4 Pressure Distribution Tests, 
recorded in H.A. C.A. Report Ho. 307, 
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fijBSriB '’a.SS .O.A.M.^.X 


88 a£ ,9vorf« navi-i tioUfiOoX .0.0 fiftB saoxO :e^oil 

, 3 ;t 89 T no! ^ixaii^aid oix/ansiX ^-Od't toI Beilloaqa 
.70S .o*.I cfTcqeK .A.O./.K nl BoBioosT 






CLARK "Y" CHARACTLHISTICS 


o< 

Cl 

CD 

Cp 

-6.02 

-0.060 

.0108 

.0106 

-4.48 

.045 

.0107 

.0106 

-2.94 

.167 

.0121 

.0106 

-1.40 

.268 

.0144 

.0106 

.15 

.384 

.0182 

.0103 

1.69 

.501 

.0245 

.0111 

3.23 

.602 

.0312 

.0119 

6.31 

.819 

.0508 

.0152 

9.39 

1.034 

.0770 

.0201 

12.47 

1.231 

.1085 

.0280 

15.52 

1.367 

.1395 

.0403 

18.49 

1.283 

.2217 

.1342 

21.41 

1.081 

.30 2 5 

• 2402 




L 

D 

CKi.E 

C.P. 

• 

*5 

X 

.068 

-1.117 

-5.55 

-.180 

.091 

1.99 

4.21 

.238 

.120 

.720 

13.8 

.0724 

.145 

.541 

18.6 

.0537 

• 166 

.432 

21.1 

.0474 

.185 

•368 

20.4 

.0489 

.224 

.371 

19.3 

.0518 

.284 

•346 

16.1 

.062 

.312 

.302 

13.4 

.0745 

.360 

.294 

11.4 

.0881 

•.415 

.306 

9.8 

.102 

.378 

.294 

5.8 

.1725 

;328 

.293 

3.58 

.2796 


Authority; K*A.C«A. Report Ko. 331 (High Density Tunnel; 

data corrected for ¥fall Interference). 
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DLTiUSlIKATlOK OF CORHECTKD h FOR CillLULJfi : 

D 


Airfoil 


cX 


1 

= corrected (cellule) 

= -6.5 

-6.02 

^Irfoll -*■ 3 X Ky 
-.0001536^ 1 ^ 

-4.48 

-.180+(10.75 X -.0001536} 
.0001152 1 

- 4.18 

-2*94 

.^38+t10.76 X .6661152) 
.0004276 1 

= 13.0 

-1.40 

.000686 

.0724+tl0.76 X .0004275} 

1 

- 16.38 

.15 

.000983 

.0537+116.75 X .060666) 

1 

- 17.24 

1.69 

.001282 

.0474+{16.75 X .65658S) 

1 

« 15.95 

3.23 

.001540 

.498+{ld.75 X .661682} 

1 

_ 14.63 

6.31 

.002098 

*518+(16.75 X .061546) 

1 

_ 11.84 

9.39 

.00Z6S 

.652+i10.75 X .oo2o88} 

1 

= 9.7 

12.47 

.003150 

.0745+^10.75 X .002650} 

1 

= 8.2 

15.52 

.00350 

.0881+116.75 X .663156} 

1 

, 7.17 

18.49 

.003283 

“ .102+{16.75 X .66356 J 

1 

^ 4.81 

21.41 

.002770 

.1725 + {10.75 X .TO2S3T 

1 

_ 3.23 



.2795+110.75 X .66277 ) 


Hote: 

Value of 

the factor ”3” same as for 

previous oalcu- 


lation for F6C-4 Airplane* 
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DETi,RMlKATiOK OF CSIIULi;- AKGLLS OF A TACK; 


AR 


SquIT alent Esonoplane aspect ratio 4*28 

* AR oodel - (126 x 67.3 K^)( 1_ 

^ aR model 
1 

IT 


-6.02 

-(125 

x57.3 X -1 

,0001536)( 

-4.48 

+ (501 

X 

.0001152)= 

( 

-4.42 

—2#94 

+ (501 

X 

.0004275)* 

-2.72 

-1.4 

+ (501 

X 

.000686 

) = 

-1.05 

.15 

+ (501 

X 

.000983 

) = 

.65 

1.69 

+ (501 

X 

.001282 

)- 

2.34 

3.23 

+ (501 

X 

.001540 

)- 

4.00 

6.31 

+ (501 

X 

.002098 

)* 

7.37 

9.39 

+ (501 

X 

.002660 

} = 

10.72 

12.47 

+ (501 

X 

.003150 

} = 

14.06 

15.52 

+ (501 

X 

.00350 

} = 

17.29 

18.49 

+ (601 

X 

.003202 

) = 

20.14 

21.41 

+ (501 

X 

.00277 

}* 

22.8 


- 1 ) 

H- 

- 1 ) = - 6.1 


4.2S 


Authority: A.P.IU 1061, page 17* 
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17.29 
20.14 




-7.0 

- 8.0 

-9.0 

- 10.0 


DETiiRMIIUTIOK OF K« 
-c.g. 


Cellule o , 

Ky Kx Kp {(3-»<) Inches Inches 

to C.P. from 
ixo^ l.ia.C.G. to K 
li.A.C. vector ®c.g. 
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4|\i 
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- Jin gle hetw eea norBsal to chord and resultant vector. 


By extrapolation of K,-. 

o.g. 


curve: 

-.0008475 

-.000277 

-.000305 

-.00336 




'io HOlTA^lVifTdTSQ 








.a*<> 








8Xi;XX»0 


89xioaX 

8»r(onI( - 

) 



aoil 

.<1.0 1 

0^ 





.0.0.: 

[i.X tsoit 




•a.O 10*09T 

.C.A 

.» 




80SS000.- 

8.S8 

8.8a 


88X000.- 

evscooo. 

asaxooo 

83TX000.- 

P.V8 

T.axx'^wx 

8XXOOO. 

aTSoooo. 

saxxooo 

S^XOOO.* 


8S.S» 

T 

es^ooo. 

8SSG000. 

aTsi^ooo 

S8SX000.- 

v.ox 

8V.X5 


vsaooo. 

8X^0000. 

d8d000 

SS80000.- 

e,p 

».8S 

5s 

888000. 

OV80000. 

588000 

8SS0000.> 

8.x 

a.xs 

u 

»8SX00. 

€080000. 

S8SXOO 

asasoooo.- 

x.s 

8.XS 

0 

^»3X00. 

S80X000. 

0^5X00 

S050000.- 

».x 

s.os 

is 

80XS00. 

??X000. 

eeosoo 

X8X0000. 

1^.0- 

SV.TX 

u 

aaasoo. 

STSOOO. 

sasoo 

axsoooo. 

».o- 

as.vx 

(la 

SVX500. 

^SSOOO. 

8X500 

5^80000.- 

e.o 

te.vx 

i« 

acasoo. 

88>000. 

08500 

0 

0. 

as.vx 

8 

S8SSOO. 

ssaooo. 

sessoo 


jto^ooT ^fxaJIx/aeT Bna fiiorio o& lamrca assw^sof oI^nA 


:9Ymo pX to nolJfa£o<i*iJx? tS 

sv^sooo.- 

rvsooo.- 

socooo.- 

assoo.- 


eXjLiIXsO 


- x.a- 

s^•^* 

ST,S- 

fiO.X- 

sa* 

»s.s 

00»P 

vs,v 

SV.OI 

dO*PI 

es.fx 

»x*os 


{ - ) 


O.T- 

0 . 8 - 

o.e- 

o*ox 



DiST.RMIKATlOK OF AIIiPlAlfE 


% ^ 

Airplane Ky » Cellule Ky + Tall itoad 

5 ' "^C.g. 11^79 

w w 


• 3495 K{n 


o.g 


Cellule _ 

(Cellule Ky + .3495 Kja^.g.) =* Airplane Ky 


-6.10 

(-.0001636 


.3495 

X 

.0002206) = 

-.0002307 

-4.42 

( .0001152 


.3495 

X 

.0001758) « 

.0000537 

-2.72 

( .0004275 


.3495 

X 

.000142 ) = 
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( .000686 
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X 
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( .00265 

# 

.3495 

X 
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14.06 

( .00315 


.3495 

X 

.000002 )= 

.00316 

17.29 

( .00350 


.3495 

X 

.000020 ) = 

♦00350 

20.14 

( .003283 

- 

.3495 

X 

.00006 )* 

.003266 


Kote; Values of Kra^ „ above, taken from faired curve 

c.fi. 


By extrapolation 

-7.0 

- 8.0 

-9.0 

- 10.0 


of Airplane Ky curve. 
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DKT£RJ<lI.'AT10lf OF AlRPLAIf£ t 


Airplane Kx*Kx(celluleJ+M x .00g27=K-r(cellule) 4 - 8.2 8 x.00327 

Aw 

= Kx(cellule) .0001076 


Cellule Kx(®®3.1ule) -h .0001075 * (airplane. 

oC 
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By extrapolation of Airplane Kx curve# 


-7.0 

.000136 

- 8.0 

.000137 

-9.0 

.000138 

10.0 

.000142 







TS500.X 8S.8 
2 ?OX000. 


(9Xi;Il9o)^3[ 7SS00. 
(»Ii;IX90) xl 



(9Xx;ir9o)xX xX eixfiXqttXA 




•nsXqilB) evoxooo. {oXirXX»o) 3 j}£ ©Xi/XXoO 


^35X000. 

avoxooo. 

67S0000. 

X.d- 

025X000. 

a?oxooo. 

27S0000. 

S^.>- 

^0^X0CO. 

2?0X000. 

6S50000. 

S7.S- 

se^xooo. 

3V0X000. 

8X^0000. 

20.x- 

a^dxooo. 

270X000. 

0730000. 

2d. 

8V8X000. 

370X000. 

5080000. 

^5.S 

vsxsooo. 

370X000. 

S20XOOO. 

00.» 

2I>8S000. 

270X000. 

77X000. 

75.7 

2085000. 

270X000. 

S7S000. 

S7.0X 

2X€^000. 

270X000. 

1^85000. 

dO.l^X 

2362000. 

270X000. 

88^000. 

6S.7X 

206V000. 

270X000. 

562000. 

»X.OS 

.avii/o snaXgilA 

Koi^aXoqfi’i^xe 



35X000. 

0.7- 

75X000. 

0.8- 

85X000. 

0.6- 

Si^XOOO. 

O.OX 




DSTSRKI KAl 10 H 0? V)- LOCl 11KS 





C03P _ 

y 


18580 

■HT3T8 


.|C0B y3_ 3.8 tloos /^ 
-3.8 .|sin/3 


Flight path 

angle* 


Jsln / 

re 


Cellule 

Airplane 

night Path 

Airplane 

CCS/^ 


oC 

L 

D 

angle 
l5 - cot"' 

CO s/5 

Xi 

u 



T 

-6.1 -1.70 {- 

) 30-88' 

-.8619 - 

.0008307 

3740 

196 

-4.7 

0 

90* an 1.000 

.000136 

7400 

875 

-4.48 

.398 

68-18' 

.3697 

.0000537 

6880 

866 

-8.78 

8.69 

80-84' 

.9373 

.000370 

8480 

159.5 

-1.05 

4.34 

I8l59' 

.9744 

.000648 

1504 

184 

.65 

5.8 

9-47' 

.9855 

.0009543 

1034 

101.5 

8.34 

6.78 

8 -88' 

.9891 

.001863 

783 

89.6 

4.00 

7.17 

7-56' 

.9904 

.001586 

649 

81.5 

7.37 

7.36 

7^44' 

.9909 

.008093 

473 

69.6 

10.78 

6.96 

8 '-11' 

.9898 

.00866 

373 

61.8 

14.06 

6.40 

8-53' 

.9880 

.00315 

314 

56.7 

17.89 

5.88 

9-39' 

.9859 

.00350 

888 

53.7 

80.14 

4.13 

13-37' 

.9719 

.003866 

897 

55.2 


3y extrapolation of Airplane characteristic curves; 
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KFl^CT OF C.G. LOCATION OK VALTTE K,, . _ AT ZliiRO LIFT: 

— — — -^ 0«g» - ' . -.,■ 


(4) 


^ ^ , ( 2f55^ M.A.C. 

C.G. at ( On M.A.C. 


Cellule 

Inches frcaa 



o< 

C.G. to 

Kr 

% c.g. 


vector 


-7.0 

38.7 

-.000326 

-.000215 

-6,08 

79.6 

-.000166 

-.000212 

-4.44 
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-.000203 

-2.78 
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mi im jqi y.um .u : . m iii Km 

AT ZERO LIFT FOR ^ VARIOUS C.G. LQCATIOUS . 

CLARK ”Y” , Kk at zero lift « -.00021 

(5) C.G. at 24.1JS K.A.C. 

lorsBl Tail Load- 58.7 x 252 x 82000 x -.00021 = 1520 

T^5 

(6) C.G. at 25^ M.A.C. 

Normal Tail Load *58.7 x 252 x 82000 x -.00021 1475 

(7) C.G. at 405* I4.A.C. 

Normal Tall Load* 58.7 x 252 x 82000 x -.00021 = 1550 

T5?7 
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DSTERill'^ATlOK OF 


TAIL 


LOADS 


Hormal Tail LoadsKw x A« x C x x252 x58.7 x V*' 

*C.«. *3^ “o.g. 167.9 

% 

= 88.1 X V X 

*o.g* 


Ij^namlo Tail Load = Koriral Tail Load x/ 


oC 

K 5 , 

*c.g. 

-.0002205 

V*' 

Kormal 

Tail 

Load 

(H 

I>ynaBaic 

Tail 

Load* 

- 6.1 
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-4.7 

-.000186 

75600 

-1232 

1.00 

1232 

-4.4£ 
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Dy extrapolation of Airplane oharaoterlstio curyes 
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: CT OF C>G , LOCATIOK 05 VMIT.. OF yPRKAL TAIL LOAD . 
AT ZERO LIFT: 


HorHjal Tail load * % c.g« 


X A- X C X V** 
^ I 


(1) C.G. at j A r 

( 25^ below M*A*C* 

d =167.5 - {.40-.341) X 58.7 = (167.5 - 5.46) = 164’ 

Koraal Tail Iioad=Kj| o.g.^ 252 x 58.7 x 7’'c90.15xVxKi£ c.g. 

164 . 


Cellule 

o<. 


( 90.18 X V^x K„ o.g.) 


Horc^l Tail Load. 


-7.0 

-6.08 

-4.7 

-4.44 

-2.78 

-1.15 


( 90.15 X 25770 x -.0002695) 

( 90.15 X 41350 X -.00023 ) 

( 90.15 X 82000 X -.000178 ) 

( 90.15 X 76700 x -.00017 ) 

( 90.15 X 27550 x -.000111 ) 

( 90.15 X 16000 X -.0000737) 


-625. 

-857.2 

-1315 

-1176 

- 276 

- I 11.7 


(2) 


C.G. at 


40^ M.A.C. 
On M.A.C. 


d * 164” 

Horml Tail load = 90.15 x V*x 


Cellule 

c< 

-7.0 

-6.08 

-4.75 

-4.44 

-2.78 

-1.15 


{ 90.15 X 25770 
( 90.15 X 41S50 
{ 90.15 X 82000 
{ 90.15 X 76700 
( 90.16 X 27550 
( 90.16 X 16800 


X -.000264) = 
X -.000235) = 
X -.000193) - 

X -.000186) « 

X -.0001353) » 
X -.0000984) - 


-.612.5 

- 876 
-1426 
-1286 

- 336 

- 149 











,GA0I JIAT JAVaOX 30 IIO ^0 IT ADO.! . 0.0 ^ TO^.~-U 

t niil OH£S ^ 

V X 0 X ijA X j) jjX Jb£o<I XIsT XfiffiioK 

_ . w*^*^*!? ^So ! *^‘0 

• O.A.K woX«(f ^dS ) 

"^ax o^^.s - 3 .vax} v.ss x {x-m;.-o^.) - 5. rax b 

•s.o vjy ax.oe V x ?.8a x sas x.^.j, jb^oj xi*T xb^toii 

753r 


•bfioX X1 b7 


Xaaioll (•3*0 

.esa- (aeasooo.- 

s.vas- ( ssooo.- 

exsx- ( 8VX000.- 

3TXX- ( ?X000.- 

a?s - { xxxooo.- 

V6V0000.- 


ijX X V X ax.oe ) 

X ovvas X ax.oe ) 
X oasxj^ X ax.oe ) 
X 000S8 X ax.oe ) 
X 00737 X ax.oe ) 
X 03372 X 3X.0e ) 

X oooax X sx.oe ) 


dXxrXXsO 


0.7. 

80.d- 

7.1*- 

87.S- 

ax.x- 


.O.A.M ^0^ 
.0 .A.M rxO 


t& .0.0 


(S) 


»’i*ax fi 

_ ^ ^ X V X ax.oe I>£oX XIcT Xb.’^toI 

• a# 0 flT 


9Xx;XXeD 


s.sxa - (^asoco.. x 077es x ax.oe ) 

378 - (3SS000.- X 03SXi* x eX.OC ) 

3s^x- {56X000.- X 000S8 x ex.oe } 

38SX- (38X000.- x 00737 x eX.Oe ) 

355 - (535X000.- x 03072 x 3X.0e ) 

e^x - (Meoooo.- x oooax x ax.oe ) 


0.7- 

80.3- 

37.^- 

87. S- 

ax.x- 











COVPARISOK OP AIRFOIL MO}n.L’T GOLFFICIICKT AJ ZERO LIFT 
AES Kji o.g, ^ 2SRO LIFT FOR S!>V2:RAL AIRPLASES : 

F6C«»4 Airplane; 

Clark ’’Y" airfoil. 


-*00021 

( K.A.C.A.) (M.I.T.) 

Km c.g. ' -*0001875 

(Fig. a) 

PW-9 Airplane: 


Gott. 426 airfoil* 


Kuo » -*00020 

(M.I.T.} 

% C.s. " -000189 

( A.D.M. 1061) 

B-E Airplane: 


C-7E airfoil. 


K^0 — —.000246 

{ A.S.K. 1061) 

Km c.g. =* -.000235 

( A.S.M. 1061) 

A-3 Airplane: 


Clark ’TT" airfoil. 


%o = -.00021 

( N.A.C.A. ) 

Km O.g.= -.000172 

( A.S.M. 1061) 

PT-3A Airplane: 


Clark "Y" Airfoil. 


*Ko = --00021 

( IS*A»C .A. ) 

% o.g. = -00021 

( A.S.M. 1061) 

















TUI onas TA Tx:'aomgoc 


Tn.moM JioariA 2£ go-^i-~A^QD 
HH 2H1 li .a.o kx sm 


(.T.I.K) (.A.D.A.n ) 

( .an) 


(tT • X *}£) 
(I30X .K.a.A ) 


{IdO£ .M.a.A ) 
{IdOI .M.Cr.A ) 


(cA* 0 •AtK ) 

(X30I ,M,CI.A ) 


{ .A.D. .1[ ) 

(xaox .M.a.A ) 


;TiJBX(rn.tA 

.XioltiB "Y” itfiXO 
XSOOO.- ojtX 
8V8X000.-. hX 

: »gflX<iilA e«»w*i 
•XXoYxXs dS^ *^^00 
OSOOO.- onX 

esxooo.- . 3.0 ,(X 

:9a»Z<vttk S«»S 

•Xi«YTl« S?-0 
a^sooot- o^x 
55S000.- ,§,0 m2 

tenjBXgTclA S-A 
.XlolTls "r* iiBlO 
XSOOO.- om2 
SVIOOO.- .3.0 kX 

; 9aaX(|ilA AS-T^ 
.XioYiXA "Y" XtfiXO 
XSOOO.- 0^31 


• 8.0 
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EFFEC T fiF LOCATION ^ VALUE OF ^ ^ ZERO LIFT ; 


( 1 ) 


C,6» lit ( M.A.C* 

( 46% totlow M.A.C, 


Cellule 

Inches fro* 



oC 

C.Cr. %0 

▼eotor 

Kr 

0*gm 

-7,0 

48.6 

-.000326 

-.0008696 

•6«08 

86.6 

-.000156 

—00023 

-4*44 

84.5 

•000118 

-.00017 

•a.T8 

15*8 

*000489 

—000111 

-1«18 

6*6 

*000687 

-.0000737 

% o#g# 

at zero lift 

s -.000178 


(S) 




C.( 

J. at 1 K.A 

( oa 1[«A. 

k* C* 

c* 


Cellule 

Inches from 




C.G* to 

Kr 

% e.i 


▼eetor 



-7.0 

47.5 

-.000326 

-.000264 

•6.08 

86*4 

-.000156 

-.000235 

•4 *44 

88.6 

.000118 

-.000186 

- JJ.'T# 

18.6 

*000429 

—0001353 

•i.ig 

8*4 

.000687 

-.0000984 

0.|t* 

(3) 

at zero lifts 

-.000193 


C.G. 

«t iZS^ U.A.C. 




(4^ helow 

H.A.C. 


Cellule 

Inches frsa 



:C*G* to 
vesitor 

Kr 


-ir%© 

65.T 

-•000386 

-.0002805 

•^6*08 

T7.7 

-.000156 

-.0002065 

-4*44 

92.T 

•000118 

-.0001864 

-S.78 

23*9 

•00048$ 

—000175 

—1.15 

15*1 

*000^7 

-*000177 

^ 0.«. 

at aero lifts 

—000189 








rill OflSS .TA 


jjX 'io aujAv m hoitaooi .0.0 *50 to™.--: 


.3,0 


aeasooo. 

ssooo. 

viooo. 

IIIOOO. 

V5VOOOO. 


If3 

.3.0 

^asooo. 

eesooo. 

asxooo. 

555X000. 

f^seoooo. 


aossooo.- 

saosooo.- 

^asxooo.- 

5VX000.- 

vvxooo.- 


. 3»0 




(X) 

•O.A.M 

^0^ ) iB .0. 

0 

.O.A.M woXdcf 

^5^ ) 


moil esrlonl 

sXirXXsO 

1 ^ 

ocf .0.0 



ToJosv 


assooo.- 

5.8^ 

O.Y- 

05X000.- 

5.88 

8o.a- 

8XX000. 

5.^8 


es^ooo. 

S.5X 

8V.S- 

Y8aooo. 

5.a 

5X.X- 


8VX000.- *11X 019S 


.O.A.M ^^0^ ) +3 
• O.A.M no ) 


•0 • 0 


(S) 



moil 89xlonI 

•XxrXXdO 


od- .0.0 

Tod’osr 


as5ooo.- 

5.V^ 

O.V- 

85X000.- 

^•88 

80.8- 

8XX000. 

8.S6 


es^ooo. 

5.8X 

8Y.S‘. 

Y88000. 

J^.8 

5X.r- 

56X000.- 

d-^iX 0T8S Jb 

.3.0 ra^ 
(5) 


.O.A.M J?5S) is 

.0.0 

.O.A.M 

woXerf 



moil aerioal 

eXj/XXep 


od^ .0.0 
lodoev 

as5ooo.- 

V.6S 

O.Y- 

85X000.- 

Y.VV 

80.8- 

8XX000. 

V.S6 


es^ooo. 

6.5S 

8Y.S- 

V88000. 

x.ax 

5X.X- 

68X000.- 

dllX 0 T 9 S dB 

.3.0 
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ZTT’ G t OF £jG. L0CATI05 OT^ TAl/J: OF yo:il7.L TAIL 
LOAD AT ZKRO LIFT; 


I “n \ c' p n't” ^ 25^ K*A*C* 

(.) C.G. at j 

d = 167.5 -e (.341-.25)x5e.7 = 167,5 + 5.29 = 172.8 


Kortaal Tail 

Load=Kjj 

o.g.* 

252 X 58.7 xV=85. 
17S75 

5xV^ji{ Q, 

Cellule 

(85,5 


% 



o< 

z 

V X K] 

a o.g. ) =» 

ISoroExl 

-7.0 

(85.5 

X 

25770 

X -.0002205) = 

- 486 

-6.06 

(85.5 

X 

41350 

X -.0002065) = 

- 730 

-4.7 

(85.5 

X 

82000 

X -.000189 )= 

-1326 

-4.44 

(85.5 

X 

76700 

X -.0001865) 

-1224 

-2.78 

(85.5 

X 

27550 

X -.000175 )= 

- 412 

-1.15 

(86.5 

X 

16800 

X -.000177 ) = 

- 254 

(4) C.G. 

at (2S^ 

K.A.C. 

» 


\ Cn M • A • w • 



d = 172 

.8” 





-7,0 

(86.5 

X 

25770 

X -.000215 ) = 

- 474 

-6.08 

(85.5 

X 

41350 

X -.000212 )= 

- 750 

-4.7 

(85.5 

X 

82000 

X -.000205 )* 

-1438 

-4.44 

(85.5 

X 

■76700 

X -.000203 ) = 

-1330 

-2.78 

(85.5 

X 

27550 

X -.000199 )* 

- 469 

-1.15 

(85.5 

X 

16800 

X -.0002025) = 

- 291 










HAT JA;:rcy lm «7 goiTAOoj . 0.0 30 TOa^ia 

:71Ul 0H3S TA GAOJ 


.O.A.M woXscf 

8.S7X es.8 2.VdX 7.88x(aS.-Xt50 3,?aX b 

• 8.0 k^Tx8.58 Vx V.88^ x 585 JbBoI XisT XfiaioH 


sXirXXsO 


X/nnon 

{ .g.o ^ 

X 3.86) 


38^ . 

{80SS000.- X 

o??es 

X 8.38) 

0.?- 

OS? - 

V (SdOSOOO.** X 

oasx^ 

X 8.38) 

80.3- 

aSBX- 

( 68X000.- X 

000S8 

X 3.38) 

?.^- 

*SSX- 

(838X000.- X 

00? 3? 

X 3.88} 


SX^ - 

( 3?X000.- X 

088?S 

X 8.38) 

8?.S- 

^25 - 

( ??X000.- X 

0083X 

X 3.38} 

81. X- 


« 

►O.A.M 

,^S) 4 q n rj 

(» 



.O.A.M ao; 





’’8.S?X 

b 

- 

- ( exsooo.- X 

o??es 

X 3.38) 

0.?- 

08? - 

( SXSOOO.- X 

03SX* 

X 2.88) 

80.3- 

85W- 

( eosooo.- X 

000S8 

X 8.38) 

?.^- 

055X- 

( SOS000.- X 

oo?a? 

X 8.88) 


83^ - 

{ eexooo.- x 

oae?s 

X 8.88) 

8?.S- 

X€S - 

(esosooo.- X 

0083X 

X 8.38) 

8X.X- 










COMPAP.I SOE OF AIRFOIL KOy.yT COEFt 1CII.NT AT ZERO LIFT 
AKD Kj4 ^ ZERO LIFT . FOR SEVERAL AIR?LAIli;S t 


C~2 Airplane: 

Folclcer airfoil * 

a Not recordct^. 

Km c.g*= -*0001614 ( A.O.M. 1061) 


L3~7 Airplane * 

Gott, 398 airfoil. . 

Kmo = -.000228 {'V.ir.Y;) 

Kjj = -.00022 ( A. L.M. 1061) 















oH:rs Z£. Tn:-^ioi I'ggQO tti.-Vq--: jioifiii. lo ?io3I^a^os 
: 2r^US[5IIA J.\!>.2Y32 . T^II OfiaS ^ jjH G’»1A 

:»acI<rtJtA S-»D 

(rdO£ .M.d.A ) jMaxooo,- 


» gna£cri£A ?»gJ 
•Xiolti* 8€S ,^*00 

{.Y.I,:~) 8SSCC0,* oM* 

(XdOX .M.G.A ) SSOOO.- jjX 
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COMPAliATIVlu TI.RKIJCAL \rSLOCITy CALCULATIONS ; 

Data for the calculation* of terraiiml velocity from the 
drag formula, have been taken from A*D,M* 1061, except for 
the F6C-4 airplane* Data for the calculations of terminal 
velocity from the power absorbed formula, have been taken 
from A*C.I*C* #629* except for the case of the F6C-4 
airplane* 


F6C-4 Airplane ; 

W C08/^= Kx V*' 
(1) V* 




E796 

.TOTSFlcTSa 


/3=flight path angle = 90® 
286*5 m*p*h* 


(2) T=,V^x * _ \(157rx 2796 =281 m.p.h. 


1 ^aax * ” _ - \ 

x^Qg^'X ii.Ii.P* 


3'7'5"x '”*“B4"x I'^^S 


PW«»9 Airplane; 


(1) V=i|2890 .312 

TOTrSST'F'Hi'O^ 


(2) 7~\ (165*5)x 2890 


\ vxoO«0/iX 

1^5' X '.SSI X 4i5r 


^ 312 


ft.D. M. 10 ei 


B-2 Airplane ; 


(1) V=J 16610 =306 

17000118’ X 1496 

(2) 7= il (129*85)* X 16610 = 311 

m’ ~S ir x"TgS T’' 


C-2 Airplane; 


(1) 7=. 10393 

^TOTTTFWT-286 


(2) 7^ (116)’x 10393 «oe^ 

1 ■3'75 x '.TO x" OT " 







































:2’ICITA.IUDJAD YT100127 lATHKH-lT 2Yl?Ai»A<aO0 


soil Y^JtooIdv Xonla'xsj^ Yg snol^fiXiroXfiO od^ loY «;taCI 
aol ^q90X9 ,X30X .‘^.d.A aotl aadst n99cf 9vad ^aXwcsiol jaifi 
£eatm't9f to anoJtialjJ'oXao 9d^ lot aitad •snaXqila l^-Odl 9d& 
aajtBt aaecf 9Ysrl ,*Xi;aiot bsdacarf* tswo? sril aoit x^j^ooXer 
fr-Od*? 9riJ to 9**0 9d^ 7ot d’qsoxt .6S3% .0.1.0.A aoxt 

.easXqrtla 


!93Blq7XA 


CQS 9£'^aa ddaq cfriaJtXt 


800 W 

.d.q.a 

s.des 

ae?s K 

Y 

(X) 


S3T 

X aiHX^dDD. ^ 2^ 



.ri.q.R X6S d^VS x 

(Vil) 

* * xaa^ 

V 

(S) 

X ^8. 

X CVci 

.‘‘-i.'H'.'K x X 6v^ 





:9naXqxlA i 

e-w5 


SXS 

oess 

V 

(X) 



df.OAS X tS^Xdd(3. 




sxs 

oess x(S.23X) 

y 

(S) 



X5^ X XS6. X hT^ 





:0ctBXq'xlA 

s-e 



d 06 oxdax 

Y 

(X) 



8e&i x SXXOdO. 




xxs 

oxaax x (S8.esx} 

y 

(S) 



TSSX X dX@. X fivS 





•aaaXgxlA S-0 


dSS 


secox y (X) 

y^r'x'yra'ov 


»8S 


SCSOX X (dXX) 7 

xTmr^fTxT^ 


(S) 
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C0MPARAT1VF> TrHMinAI. r^IOJlTY CALC UIATI OKS: 


A-3 Airplane; 


( 1 ) 

( 3 ) 


V r .1 4377 

OTCTSSS" 


x-m ’ 

r = \| (141.4)* X 4377 1 

376 X .fiC6'x“«0 


304.S 

306 


yT~3A Airplane: 


( 1 ) 

(2y 


V = (12431 

? = J(i05.5)*x 2431 
1S75' X'.m'x m 


•=S07 


= 208 


LB»7 Airplane: 


( 1 ) 

(2) 



(cont'd) 


v'> 
























(6'itnoo) 


;gg0I7AjLUDIA0 YTICOJ.-'^ 




vIV I?.\aA^KOD 


8«I^0S 

505 

TOS — 
80S - 


;DngX<iilA S~A 


VTSA 

V (X) 

^6S X 855X000. 


X (^.X^X) 

T (S) 

o¥¥ X dbS* X 


SdnsXgtlA A6-T'l 

I5^S 

—rorxWCTO. 

V (X) 

ISi^S X (6.sox) 

T (S) 

bSs X X 6T« 


:9ixjBXcrxXA V-Gl 


»dS 

8d8SX 

V (X) 


oSi^x X 


855 

8a8sx X {a.?xx} 

V (S) 


wof X "¥8r." X m 
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COHPARATlVb UAXlVm SORJtAL TAIL LOAD CALCULATlpyS; 


( 1 ) 

( 2 ) 


Formula; liax. Iforoal Tail Loaa«= Kjj c.g* * £ * -Sr ^ 
7^ from, W cob /5 = ^ 

FoTBiula: Kax. Kormal Tail Loa4-%^ x C x x Vt 
where Kjk^ =» Airfoil 
and , V-.l 7^ 


at zero lift. 


Biax 

■S'75x^ 

/ 


Max 


X B.H.T; 


F6C»4 Airplane; 

( 1 ) kax. horr.al Tail Load -1S59 lbs* (page 47) 

(2) Max. Hornal Tail Load = -.00021 x 58.7 x 252 x (281)=-1465 

T^5 


PW-9 Airplane* 

(1) Max. Kormal Tail load = -1480 (A.D.M. 1061} 

(2) Max. Kormal Tail Load ~ -.00020 x 59.15 x 240.76 x{312)* 

= -1565 

B-2 Airplane: 

(1) Max. Korsal Tail Load=- 9500 (A.D.M. 1061) 

(2) Max. Kormal Tail Load= -.000246 x 108.8x1498 x (Sll)*' 

'-mr 

= -1.0300 

A-3 Airplane; 

(1) Max. Kgraal Tail Load » -1920 (A.D.K:, 1061) 

(2) Max. Eoroal Tail Load = -.00021 x 64.3 x 353 x (305)=-2220 


















;2^GITAIUDJA0 gAQI JIAT XAXFOX MUVIXAK jfif I7A3Aq[K00 


X ^ X 0 X jjX jjflol liaT IflcioX .xbM taXiraic'^ (X) 


xi^ 300 W ,*0x1 

0 

jiflll OXOS Y 


X X 0^ X ^ baol XIbT XbkixoH cXi^ :BXimxo^ (S) 
0* 


IjX XiolxIA ^jjX oxsriw 

XB*^ / • 

•‘i.F.ir"x"”””x'-5?r‘ 


( »a»q) 


XB* 


.atfx easx- 


sa^x- {X8S) X S3S X V.85 X XSOOO,- 

eTOT 


rengXgxIA ^«»OdY 
£boX XIbT lasyion .xbM (JT 

&«oX XIbT XBnxoC •xbH (S) 


tonBXdXlA 8»y*i 

laox .K.a.A) oef^x- baol XIbT XbpxoX .XB’i (X) 

(sxs)x av.oi^s X ax.ea x oso^o.- ftBox xibt xb^xoH .xbm (s) 

iSTrrr 

saex- = 


(Xaor .M.C.A) 0026 

(XX5) X 8eKx8.80X x ai^sooo.- 


cBfiflXcrx-tA S-£ 
fiaoX XIbT XboixoII .xfiM (X) 
£bo>I XIb? Xaeaxoll •xbX (S) 


0050^- s 


ronaXgxIA S-A 

(xaox .y.a.A) osex- J^boX XIbT Xbbx^I .xaX (X) 

OSSS- (20S) X 525 x S.^a x XSOOO.- fiaol XJt«T XboxoU .xbM (S) 
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COMPARAfIVB MAXIMUM TAIL LOAD CAICTILATIO S; (cont’d} 


PT-2A Airplant ; 


(1) ICax. ITorml Tail 
(S) Itex* Korcml Tall 


Load 

Load 


= -680 (A.D.M. 1061) 

= -.00021 X 66 X 300 X (208)*' 


-687 


C-2 Airplane: 

(1) Itex. Horraal Tall Load= -3160 (A.D.M. 1061) 

(2) Max. Narml Tail Load* 128.9 x 747 x (284)^x Kn* = 

402 

LB-7 Airplane; 

(1) Max? Bornal Tall Load=-8000 (A.D.M. 1061) 

(2) Max. Formal Tail Load =-.000228 x 96.2 x 1150 x (258)** 

- -4940 


^ Not“ 











(6'^noo) ;2 QirxTJZJJiO aXOl JIAT XC^aXASi £YI?AirA^HQD 


(SOS) 


(83S) X 


(Xaoi .tt.G.A) 083- 
X 005 X aa X xsooo.- 

ss? 

Tsa- 


(xaox .K.G,A) 03X5- 

i^BS) X vhv X e.esx x 

•TOF“ 


(XaO£ .X.(".A) 0003- 

03XX X S,de X 8SS0C0.- 

oi-e^- 


; eg*XgxlA AS-T*! 
fiaoJ XJtaT X£ioio7I mXMH (X) 
l>£0l X£«T XiotolL .xaH (S) 

;»aaXcriiA S-0 
b&ol XJtaT XjmioII •xssSi (X) 
AaoJ £i;aT XaeiioH •xxM (S) 

:8nBlqa£A T-SI 
bBoZ X£bT XfintoB ^xbK (X) 
£boI X2«T XanioH .xbK (S) 
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COSCPAPJlTlVi: VALUES OF lUiXU^mi KOHJtAL TAIL LOAD: 


Air- 

K.. ^ ^ at Airfoil 


y.Uy Max. nor- Hax. Kor- 

plana 

Kjf at 


\j 

mal Tail njal Tall 


£6X0 lift# 20X0 

(A.P.M 

, for- 

Load by 

Load by 


lift. 

1061 

) Biula 

(A.O.M. 

propos- 




(2) 

1061 

) ed mod¬ 




below 


ification 

F6C-4 

-.0001075 -.OOOEl 

286.5 

281 

1359 

1465 

FW-9 

-.000189 -.00020 

312 

312 

1480 

1565 

B-2 

-.000235 -.000246 

306 

311 

95C0 

10300 

A-3 

-.000182 -.00021 

304.5 

305 

1920 

2220 

PT-3A 

-.00021 -.00021 

207 

208 

680 

687 

C-E 

-.0001614 - 

286 

284 

3160 


L3-7 

-.00022 -.000228 

264 

258 

5000 

4940 

(1) w 

cot 90° =K^ A^ 


(A.U.IS. 

1061) 


(E) VI, 

T'* X W 





\ 

375 X* * 

^ / max 


(power absorbed 

fornrula) 
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XSOOO.- 

8V8X000.- 
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oa^x 

sxs 
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OSOOO.- 

88X000,- 

8-Wl 
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d^SOOO.- 

essooo.. 

S-E 

osss 


ossx 

80S 

a.^os 

XSOOO.- 

S8X000,- 

5-A 

TSd 


oed 

80S 

VOS 

xsooo.- 

xsooo.« 

AS.T'T 



odxs 

»8S 
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^xdxooo.* 

S-0 

Qh2h 
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i^dS 

8SS000.- 

ssooo,- 

T-£I 
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Wx^V V (S) 

(elxir^iol &«di 08 rfB tawoq) .q.HtS x x STS 
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OIIITHOI'5 6-^^ 


cjnaoa 


87[OITATiraMOO 


aAOI JIAT 









SASIC SATA OH PT.-S AIRPLAKE: 


Crons Weight 

2890 lbs. 

Wing Section— Gott., 

4S6 

M.A.C. (O — 

69.15« 

Span , upper— 

32.00» 

Span , lower-- 

22.50* 

Chord, upper, (average)— 

6.13* 

Chord, lower, (average)— 

4.51* 

Gap- 

4.30* 

Stagger, at leading edge of fuselage—- 
C.G* ^ K.A.C.***” 

5.1° 

31. 

C.G. M.A.C. helow*“““ 

35. 

Area of horizontal tail surfaces— 

30.3 sg.: 

Total wing area— 

240.75 sg 

Bistanoe from C.G* to tail post -(d)— 

177.3" 

Area of upper wing— 

159.8 sg.: 

Area of lower wing—- 

80.96 sq 

Maximum speed at sea level— 

165.5 M.r 

3.H.P* 

431.0 

Diameter of propeller— 

8.67 ft 


Authority; Air Corps Inforaation Circular Ho. 629 






;£’!l.A.I<IfilA e-nl no ATAC OICAG 


.BrfI OGBS 
dS^ 
*'ci.ea 

*00.S5 

*oe.ss 

*SX.3 

•05.^ 
^1.3 
• X5 
«3S 

•^ 1 *P 8 s*os 

3V«0^S 
"5.77X 
•^)«p3 8*B3X 
d-l.ps 3S*08 

a.aax 

O.X5^ 
•^1 ?d.8 


^riaieW 880Tt) 

, —noli098 3CtlW 

““*( 0) *0 vAtK 

—‘toqqi; , n«c[3 
—isiroX , OBqg 
— («3S*t9ra) ,t9(iqu ,fiioriO 
—-{e^EasrB) ,t:9woX ,6^0x10 

qBO 

—©saXssxil lo 936# aniSsaX ta ,19338^2 

^ •'0«0 

—woXstf .O.A.M ^ .0.0 
— 89 oalixxe lint i&^aosltoA lo b 91 cA 

—BSTB SXtlW XBitoT 
'--(Jb)* iteoq £t»i o& .O.C coil doaBteiCI 

—anlw isqqxf lo B9tk 
3nlw i9woX lo asiA 
—X9V9X a^8 fi99qe ox/ralxaM 

•5.H.S 

—laXX^qoiq to is^saaiC 


8Sd .01 %»lD&xlO noltfae^otal eqicox 







Cd 

GOTT. 

Cm 

436 AIRFOIL CHARACTERI 
Ky Kx 

STICS: 

Km 

-8.9 -.236 

.0437 

-0.009 

-.000604 

.000112 

-.000023 

-6.0 -.050 

.0144 

-0.063 

-.000128 

.00003685 

-.000161 

-4.5 .050 

.0130 

-0.084 

.000128 

.0000333 

-.000215 

-3.0 .150 

.0133 

-0.107 

.000384 

.00003405 

-.000274 

”■1.6 *246 

.0159 

-0.130 

.000630 

.0000407 

-.000333 

-0.1^ .349 

.0189 

-0.154 

.000894 

.0000484 

-.000394 

1*3' j .451 
2.8/ .548 

.0247 

-0.182 

.001153 

.0000632 

-.000466 

.0294 

-0.202 

.001405 

.0000753 

-.000517 

4.3/ .647 

.0382 

-0.226 

.001657 

.0000978 

-.000579 

5.f' .751 

.0488 

-0.248 

.001922 

.000125 

-.000635 

8.7 .945 

.0728 

-0.301 

.00242 

.0001866 

-.00077 

ir.6 1.120 
14.6 1.204 

.0999 

-0.343 

.00287 

.000254 

-.000878 

.138 

-0.365 

.00308 

.0003535 

-.000935 


Report No* 233* ((Jottingexi Taanel Data), 


Authority 


N*A* C* A* 


:20IT2I5^5TOAJ?AKO dSf* .TTOO 


ttpl 

xX 


ra3 

.0 

0 

0 

5S0000.- 

SIXOOO. 

M3000.- 

eoo.o- 

?5A0. 

32S.- 

6,0- 

IdlOOO.- 

68350000. 

8SX000.- 

530.0- 

AAXO. 

050.- 

0.3- 

5IS000.- 

5550000. 

8SX000. 

A80.0- 

05X0. 

060. 

6.A- 

AVSOOO.- 

aof^soooo. 

AS5000. 

TOX.O- 

55X0. 

03X. 

0.5- 

S5€000,- 

VOAOOOO. 

053000. 

05X.0- 

eaxo. 

3 AS. 

3.x- 

Aesooo.- 

AS^OOOO. 

A«8000« 

m.o- 

68X0. 

6A5. 

X.O- 

aaf-000.- 

S530000. 

56XX00. 

S8X.0- 

VASO. 

X6A. 

5.x 

?I3000.- 

S6VOOOO. 

dOAXOO. 

SOS.O- 

Aeso. 

8A6. 

8.S 

evsooo.- 

eveoooo. 

?5dX00. 

3SS.0- 

S8S0. 

?A3. 

5.A 

653000.- 

6SX000. 

ssexoo. 

8^S.0- 

88A0. 

X6'P. 

V.6 

vvooo.- 

338X000. 

SASOO. 

X05.0- 

8S?0. 

6A6. 

T,8 

8V8000.- 

A6S000. 

fSSOO. 

5^5.0- 

6660. 

OSX.X 

3.XX 

eseooo.- 

6555000. 

80500. 

635.0- 

85X. 

AOS.X 

3. AX 


. {«^£G larmxjT aegfli^^oO) •SSS .oTI JioqaH 


83 


D£T .RKIKATIOK OF COHHECTLD L FOR CELLULii; 

- — - T5- 


Corrected L cellules , r _ _ _ 

O Doodel + B X IL. 

I ^ 

B = (4+0J+2s 0i -^1^, -; 

( . ..“' .. ■■ AR model ) 

A Z ^ Total wing area + area under fuselage) Z 252.76 sq.ft. 

3 = 125 5TI3V2 X .48 X 4.51 x 5.13 - 1 ) 

-j- *5 


= 9.00 


i£2£_ 

Kean span 

Lower span 

upper span 


4.30 - 

27.25 

22.5 : 

’"SS'.TT 


a ~ .48 


15.75 

.703 


Authority; Page 78, Instructions for Airplane Designers. 
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a 
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( X . SX.e X X3.l» X BA, X S x SXTs XS.'A) 2SX * £ 

3“ -3r.'283- 


00. e 


fi?.SX 

so?. 


OS. A 


es.vs 


3.SS 


SSk 


IXAQ8 a£9M 

aaqs igyoX 

aaqc isqqir 


8A. * 


• »i9nal8»a 9n«XqiiA I0l eaoWox/iiaal ,8? »aBH ;x^Xlori^l;A 
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JDSTKRXIKATION OF CORRLCT£.D L KQR GKLLULI . 1 (Cont’d) 

Corrected 

Airfoil Airfoil_1_ sL (cellule) 



K, ^ 

model 4 B X Ky 

TJ 

-8.9 

-.000604 


-5.25 

-6.0 

-.000128 


-3.485 

-4.5 

.000128 


3.85 

-3.0 

.000384 


10.88 

-1.6 

.000630 


14.25 

-0.1 

.000894 


16.12 

1.3 

.001153 


15.40 

2.8 

.001405 


15.05 

4.3 

.001657 


13.50 

5.7 

.001922 


12.16 

8.7 

.00242 


10.13 

11.6 

.00287 


8.68 

14.6 

.00308 


7.025 


.rrlRKIWATIOR OF 

CSimF AFGISS 

OF ATTACK 


EquiTalent nonoplane aspect ratio 4*16 

AR =*^AR model -( 125 x 57,3 Kv ) ( 1 -1 ) 

. ^ TjtirmoTc‘1 IfT) 

®^4,16 *-8.9 -(125x57.3 x -.000604) ( 1 - 1 )• -9.07 

"5 4TI6 


-6.0 

-6.04 

-4.5 

-4.46 

-3.0 

-2.89 

-1.6 

-1.415 

-0.1 

• 158 

1.3 

1.63 

2.8 

3.205 

4.3 

4.775 

5.7 

6.25 

8.7 

9.395 

11.6 

12.43 

14.6 

15.49 











(J&’taoO) ;.TJUIJi[0 fiO'5 1 adTO/-HHOO 10 KOITAJIIIt.'.J[T£a 

3r 


6#JooiioO 

(dXirXIso) 


Jim 

X 

XXoliXA 

XiolilA 

<L 

■^X X & * XaJbom ^ 


• 

3S.8- 


AOdOOO. 

- e.8- 

esA.s- 


8SX0C0. 

• 0.d«* 

38.5 


8SX000. 

a.A- 

88. OX 


»8S000. 

0.5- 

3S.&X 


osaooo. 

a.x- 

sx.ax 


K8000. 

x.o- 

0^.3X 


saxxoo. 

5.x 

30.3X 


30^X00. 

8.S 

03 .SX 


766X00. 

5.A 

d£*S£ 


ssexoo. 

7.3 

5X.0X 


SASOO. 

7.8 

8d.8 


78S00. 

a.XX 

3S0.7 


80SOO. 

a. AX 


:XOA?TA 10 SHXOJIA .tMlMISO 10 HCITAIIKJIaT.'Za 

dX.A olcfnT saaXqonom ;frt9XaTXjjp3 

(X. £ ) { vX 5.T5 X SSI )- X^fioia HA = HA 

(nTr XsTom W 

?o.e- •( X - X ) (Aoaooo.- x s.rsxssx) e. 8 -» ax .a 

^x7^ S’ 


Ao.a- 

o.a- 

dA.A- 

S.A- 

ee.s- 

0.5- 

3XA.X- 

a.x- 

83X. 

x.o- 

5d.X 

5.x 

30S.5 

8.S 

377.A 

5.A 

3S.d 

7.3 

665.9 

7.8 

5A.SX 

a. XX 

eA.ax 

a.AX 




D!:,TaflHIHATIOH OF 


Cellule 


Inohea from 

Inohea from 


o< 


L,E. te C.P. 

C.Gr. to 






vector. 


M b . g . 

-9.07 

\ 1.5 

2.21 

20.0 


-.000208 

-6.04 

\10.0 

72.15 

85.8 


-.000196 

-4.46 

19.0 / 

101.8 

70.7 


-.000158 

-2.89 

8.0 / 

42.5 

21.0 


-.000137 

-1.42 

5.25/ 

31.4 

10.8 


-.0001152 

.16 

3.5 / 

26.0 

6.25 


-.0000946 

1.63 

2 .0/ 

23.07 

4.0 


-.0000785 

3.21 

.5 \ 

21.3 

2.8 


-.0000665 

4.78 

.75\ 

20.12 

2.0 


-.0000563 

6.26 

1.5 \ 

18.92 

1.2 


-.0000390 

9.4 

4.0 \ 

18.35 

1.5 


-.0000616 

12.43 

3.25\ 

17.75 

1.5 


-.0000735 

15.49 

7.25\ 

18.35 

2.6 


-.0001363 

•th 

1 • 

0 

II 

Angle between normal te 

0 hord and 

resultant vector. 

^ e.«.= 

(Diatanoe 

from C.C. to 

vector) X 

Kj, 



Chord 


DJTSRjglNATlOK ^ AIRPLAHE Ky : 


Airplane * Cellale K„ + Tail Xoad 


A. 


?** 


Tail load _ XT ^ A*v ^ a w ^ 59.15 ^ „ 

A*'" ~ ^ o*«« * I7TO ■" c*«- 


A«V’'. 


Cellule 

c< 


(Cellale Ky + .333 % o,g, ) =* Airplane 


-9.07 

-6.04 

-4.46 

-2.89 

-1.42 

.16 

1.63 

3.21 

4.78 

6.26 

9.4 

12.43 

15.49 


-.000673 

-.0001933 

.000075 

.000338 

.000595 

.0008625 

.0011268 

.001383 

.00164 

.001909 

.002404 

.00284 

.003034 


Authority: 


A.D.If. 1061 
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• ^ ■ ■■ ■ ■■■ ■ '■■■'■■ ■■■■■— 
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BiCtCl » 9^1 on I 

( - ) 

•XiiXXtO 

•a.o 

• V • D 

•Vetf08T 

.5. 

0 9i .S.I 



80S000.. 

O.OS 


XS.S 

e.x 

TO.e- 

aexooo.. 

8.88 


ex.sv 

o.ox 

ao.a- 

eexooo.- 

V.OT 


8.X0X 

o.ex 

aa.a- 

vsxooo.- 

O.XS 


e.sa 

0.8 

ee.s- 

sexxoco,- 

8.OX 


a.xs 

es.e 

sa.x- 

d^eooco.- 

as.a 


o.as 

e.s 

ax. 

flBTOOOO.- 

o.a 


vo.es 

o.s 

sa.x 

eddOOOO.- 

8.S 


e.xs 

e. 

xs.s 

caeocco.- 

o.s 


sx.os 

eT. 

87. a 

oesoooo.- 

s.x 


se.8X 

e.x 

as.a 

dXdOCOO.- 

a.x 


es.ex 

o.a 

a.e 

esvoooo.- 

a.x 


e?.vx 

es. c 

ea.sx 

easxooo.- 

a.s 


ee.8x 

es.v 

ea.ex 

tfaAtfXu89*x 1 }cia litccdo 

oi 

X«ai‘xon tXgAA ( • ) 


X {n;oio»T 

od 

.0.0 oertl 

•one^tlQ!} 

.g.® 

♦ 



ModO 


: ^ 

SnAJ'IKIA *50 KOlTAHITfiflaT^a 



t)MOl XlsT 

.V" 1^" 


,X eXnXXoO 

onfiXqnlA 

•g.O K* S®S- 

ex.ee x „ «x 

0 y X 

■E -TljiA* 

.g.O 

f)AOl Xi®T 

— T-jr 

©naXqilA 

^ .g.O 


£££. ^X •XuXX»0) 

•XnXX®0 

svaoco.- 





vo.e- 

eeexooo.- 





ao.a- 

5Y0CC0. 





aa.a- 

85S000. 





es.s- 

eeecoo. 





sa.x- 

eSd80C0. 





ax. 

8asxxoc. 





ea.x 

seexoo. 





xs.s 

l>dXOO. 





87.a 

eoexco. 





as.a 

AO>SCO. 





a.e 

^8SC0. 





sa.sx 

>S050C. 





ea.ex 




xaox 

.U.a.A 

iXtflxoriixjA 









DATATtMUTATlKH OP AIRPLAPS ; 


Airplane = K, (oelltilo) +_J^ , .00327= Kv (oellulo) + 

Aw 

' g4 ' 0l7g ' ^ *00327 = Kj (cellale) + .0000765 


Cellale ( oellule) + 

o< * 

-9.07 
—6.04 
-4.46 
-2.89 
-1.42 
.16 
1.63 
3.21 
4.78 
6.26 
9.4 
12.43 
15.49 

Authority; A.D.M. 1061, page 
OZTjiliJIIHA’PIO^J 


0000765 = Kx (airplaMe) 

.0001915 

.0001132 

.0001099 

.0001118 

.0001207 

.0001319 

.0001515 

.0001696 

.0001991 

.0002345 

.0003155 

.0004075 

.0005155 

16. 

OP VKLOCITIES; 



2890 




Cellale 

Airplane 

Plight 

009/3 

Airplane 

o< 

L 

15 

path 

angle. 

(5^ oot^'i 
' 0 

% 

-9.07 

3.51 

15.9 

.9617 

-.000673 

-6.04 

1.705 

30 .4 

.8625 


-4.46 

.683 

55.67 

.5640 


-2.89 

3.02 

18.3 

.9494 


-1.42 

4.935 

11.45 

.9301 


.16 

6.55 

8.67 

.9886 


1.63 

7.43 

7.625 

.9912 


3.21 

8.14 

7.0 

.9925 


4.78 

8.24 

6.92 

.9923 


6.26 

8.13 

7.01 

.9925 


9.4 

7.62 

7.48 

.9915 


12.43 

6.97 

8.17 

.9922 


15.49 

5.87 

9.o7 

.9858 




V 


1430 131 

231.5 

300 

183 

140 

117. 

102 . 

92 

85 

79 

70.3 

64.7 

62.4 


W CO 















jX 20 EOITAKLMHXTKa 


- (sIdIXso) .X vseoo. X its •OBlQ^lA 

* wA 

ddvocoo. - (»iuii8i)) ^x Tseoo. x 


(attxXqrclA) ^X ddVCCOO 

eieicco. 

SSIIOOO. 

eeoioco. 

8111000. 

T-GSIOOO. 

exsioco. 

exexcoo. 

eeaxooo. 

xeexcoo. 

eAGSCOO. 

eexsooo. 

e?o^ooo. 

eexcooo. 


(•XcXXeo ) jrX tXfiXXsO 

vo.e- 

»0.d- 

dA.>- 

es.s- 

s^.x- 

dX. 

Sd.X 

XS.5 

8T,^ 

dS.d 

s^.sx 

e^.ex 


• dX sgfiq ,Xd0X .K.CI.A 


;EaiTIOOJaV *50 KOITAMIfiflliTSC 


goo dA.S 


BOO 088S BOB L V 

W.1S1^ -^ A 


V 


XfiX 

e.xss 

005 

sex 
o^x 
s.vxx 
8. sox 
se 

58 

QV 

6.0V 

V.^d 

A.Sd 


eoo finBXq^lA 
—V V coo 


osAX svdoco.- vxae. 

esae. 

oae. 

>e^e. 

X088. 

aeee. 

sxee. 

esee. 

esee. 

esee, 

exee. 

ssee. 

8588, 


tfriSlX-? 

oasXq^lA 

bXoXXsO 

d^MQ 

d 


.sXsnB 
i Soo 

G 



8. ex 

xe.s 

V0.8- 

^.05 

COV.X 

AO.a- 

va.ee 

58a. 

dA.A- 

5.8X 

so.5 

8e.s- 

CA.XX 

558.^ 

SA.X- 

Vd.8 

55.a 

ax. 

esa. V 

5#.V 

ea.x 

o.v 

AX.6 

XS.5 

S8.d 

AS.8 

8V.A 

XO.V 

5X.e 

as.a 

e>.v 

S6.V 

A. 8 

VX.6 

V8.d 

5A.SX 

Vd.8 

v8.e 

eA.ex 











DSTERiCIKATIOlf OF TAIL LOADS: 

3. X. 

Moroal Tall Load = % xA,^xCxV = Kucg * V x 80.25 

og 7 l 

DyBaiaio Tail Load z Koraal Tail Load 3C ^Y,^-y 


Cellule 

cL^ 

K|» 

*cg 

X. 

7 

/v 

\ max I 

Vnr^-T 

lynamic 
Tail Load 

Normal 
Tail Load 

-9.07 

-.000208 

17160 

6.35 

1820 

286.5 

-6.04 

-.000196 

53600 

2.035 

1710 

841.5 

-^4.46 

-.000158 

90000 

1.21 

1380 

1140. 

-E.89 

-.000137 

33500 

3.25 

1197 

368. 

-1.42 

-.000116 

19600 

5.56 

1007 

181. 

.16 

-.0000946 

13760 

7.94 

829 

104.4 

1.63 

-.0000785 

10550 

10.33 

686 

66.5 

3.21 

-.000062 

8464 

12.87 

541.5 

42.15 

4.78 

-.00005 

7225 

15.1 

437 

28.95 

6.26 

-.00004 

6241 

17.4 

348 

20. 

9.4 

-.000047 

4942 

22.0 

409 

18.6 

12.43 

-.000078 

4186 

26.0 

681 

26.2 

16.49 

-.0001368 

3894 

28.0 

1192 

42.6 


Authority A.2,M. 1061 




^<lkQl HAT '=10 KOITAUIHiiaTZa 


8S.08 X V X gojfX sVxOx^Ax Z fi/Bo.I Um’S laaaoH 

F ao* 



xsm^ X fisol 
^- T' 

Xi«T Xasaiofi z 

£boJ IleT 


XAPiioil 
JBaoJ XJteT 

olmaa't^ 
I>bo£ XlsT 

i' V \ 
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SFrc.CT ^ ICCA.T10M 

( 1 ) 


V4XU^. Qi KjjQg ^ z ::M q uft 


C.G. at (405v H.A^C. 

(45^ below M.A.C* 


Cellula 

oC® 

-9.07 

-6.04 

-4.96 

-4.46 

-2.89 

-1.42 


Inches from 
C.G. to Vector 

25.5 

90.0 

zero lift 
63.7 
15.0 

5.4 


Kr 

-.000615 

-.000133 

.000132 

.000387 

.000631 


% 


eg 


-.000265 

-.000202 

-.000142 

-.000098 

-.0000576 


(2) 


at zero lift = -.000160 


C.G. at (40yli9 H.A.C. 

(On M. A. C . 


Cellule Inches from C.G. 
dL* to Vector 

-9.07 26.1 
-6.04 94.5 
-4.46 72.2 
-2.89 18.5 
-1.42 7.6 


Kr 

.000615 

-.000133 

.000132 

.000387 

.000631 


% 

“og 

-.0002717 

-.0002125 

-.000161 

.000121 

-.0000811 


(S) 


Ktr at zero lifts -.000175 
“eg 

C.G. at (25$^ M.A.C. 

(45^ below K.A.C. 



to Vector 

^r 

*og 

-9.07 

16.7 

-.000615 

-.0001738 

-6.04 

81.3 

-.000133 

-.000183 

-4.46 

72.0 
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23.6 
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4lcg at zero lift z -.000170 
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(4) 

OF C.G. L0G'^TI0N OV V/J.U. 

C.6. at(25^ K.A.C. 

(On M.'.C. 


AT 2ER0 LIFT 

Cellule 

Inches from C.G. 



oL* 

to Vector 
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-.000615 
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£F?>-CT OF’ LOC TIOK QV FA LIT Qi' 7«IT IQ A I) 

AZ i.iI’T: 


Kornal tail load = K|» 


X Aw X C X 


(1) C.G.at(40^ K.A.C. ) 

(25> below M.A.C. ) 

d= 177.S - (.40-.Sl)x 59.15 = 177.3 - 5.3 = 172" 

KorBMil tail load = x 240.76 x 59.15 x 7*’ 

T70) 


Cellule 

•t? 

-S .07 

-6.04 

-4.46 

-2.89 

-1.42 


(82.8 X V^x * Foriael Tail Load 

(82.8 X 17160 X -.0002654=: -376.2 
(82.8 X 53600 x -.000202)= -896.0 
(82.8 X 90000 X -.000142)=-1060.0 
(82.8 X 33500 x -.000098)^-272.0 
(82.8 X 19600 X -.0000576)- -93.5 


(2) C.G. 

at (40^ M.A.C. ) 

(on M./..C. ) 


d= 172" 


Horeial 

Cellule. 

dL* 

Tall load = 82.8 X V^x 

^og 


-9.07 

(82.8 X 17160 X -.0002717) = 

-386 

-6.04 

(82.8 X 53600 x -.0002125)- 

-945 

-4.46 

(82.8 X 90000 X -.000161 )- 

-1200 

-2.89 

(82.8 X 33500 x -.000121 )r 

-336 

-1.42 

(82.8 X 19600 X -.0000811) = 

-131 
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CT Of LOCATION 0^ V\L\T QI imi’AL ILllI lOAD 

17 ZERO T.irT; 

(3) C.G, at ( 255 C K.A.C. ) 

(455^ below If.A.C.) 

d = 177.3.31 -.25 ) X 59.15 = 177.4 


// 


Koraal tail load = x V x 240.76 x 59.15 


‘cg 

= 80.3 X Km 


X V 


177.40 


Cellule 

-9.07 

-6.04 


eg 

(80.3 X V'x K|r ) ■=. Nornal Tail Load 

*cg 

(80.3 X 17160 X -.0001738)=- -241 
(80.3 X 53600 x -.000183 )= -789 


-4.46 

(80.3 X 90000 X -.0001607)= 

-1160 

-2.89 

(80.3 X 33500 x -.0001643)^ 

-415 

-1.42 

(80.3 X 19600 X -.0001505) = 

-237 

(4) C.G. 

at (25^ M.A.C. ) 


d- 

(on M. i 

177.4" 


Cellule 

-9.07 

(80.3 X 17160 X -.000179) = 

-246 

-6.04 

(80.3 X 53600 x -.0001928)-= 

-830 

-4.46 

(80.3 X 90000 X -.000180) = 

-1303 

-2.89 

(80.3 X 33500 x -.000178 =• 

-478 

-1.42 

(80.3 X 19600 X r';000177) = 

-278 
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